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ADVERTISEMENT. 

TTAving  lately  added  to  my  Ele^rical  Ap- 
paratus,  Models  of  all  the  Machines 
reprcfented  in  the  fecond  and  third  plates^ 
which  I  have  reajbn  to  believe  were  yiever 
made  for  the  like  purpofe  before y   and  hav  - 
ing  obferved  that  the  Experiments  maae  by 
thefe  Models  feemed  to  pleafe  thofe  who  have 
feen    them,    I  now  publifh  an    account   of 
them  y     hoping   that  others  may  copy  them 
for  their  own  amufement  and  that  of  their 
friends. 

If  any  one  who  is  already  acquainted 
with  the  various  operations  of  EleBricity 
condefcends  to  read  this  fmall  treatife,  be 
will  fee  that  it  is  written  chiefly  for  thofe 
who  fcarce  know  how  to  make  the  com- 
mon EleBrical  Experiments,  or  even  know 
how  to  keep  a  Machine  in  good  order  for 

that  purpofe, And  if  the  following  di- 

regions,  and  explanation  of  the  Caufes  why 
the  refults  of  the  operations  are  fuch  as  we 
f?id  them,   be  kindly  received  by  fuch  per- 
fbns,   my  defgn  will  be  fully  anfwered. 
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J.  F. 
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INTRODUCTION 

T  O 

ELECTRICITY. 

SECTION     I. 

Of  EkBricify   in   general. 

l.'T^HE  term  ELECTRICITY 

X  is  derived  from  ^Xstct^op^  the 
Greek  name  for  amber,  which  Theo- 
phraftus,  about  300  years  before  Chrift  s 
birth,  found  to  attract  light  bodies,  fuch 
as  chaff  and  bits  of  ftravv's  ^  but  now  it 
is  extended  to  fignify  the  like  power 
.in  all  other  bodies  wherein  that  power 

B  ^2.  All 
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2.  All  bodies  that  we  know  of  have 
more  or  lefs  of  the  eledric  matter  or 
fluid  in  them,  which  feems  to  lie  dor- 
mant till  it  be  put  in  aftion  by  rubbing, 
and  then  (in  a  dark  room)  it  appears 
like  fire. 

3.  Some  bodies  do  freely  admit  this 
fluid,  or  fire,  to  paf^  through  their  pores, 

and   others  do  not. The  former   of 

thefe  are  called  Non-eledirics^  or  Con- 
du5iors :  and  of  this  fort  are  all  kinds 
of  metals,  living  creatures,  water,  and 
moiil  wood ;  but  metals  are  found  to 
be  the  bed  of  all  conductors  -  The 
latter,  which  do  not  admit  the  eledric 
fluid  to  pafs  through  their  pores,  are 
called  EleBrics  or  Non- conduct  or  s :  and 
of  this  fort  are  glafs,  wax,  rofin,  dry 
glue,  baked  "vood,  and  filk.  But  if 
either  of  thefe  be  wetted  with  water, 
the  water  that  adheres  to  it  will  be- 
come   a    condudlor. Confequently, 

"when  any  body  is  to  be  ufed  as  a  non- 
conduftor,  it  fhould  be  well  wiped  with 

\  a  dry 
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a  dry  warm  cloth,  to  (?lear  it  of  damps, 
which  it  may-  have  contrad:ed  from  the 
humidity  of  the  air,  or  from  people's 
breath. 


4*  The  quantity  of  eleftric  fire  which 
every  body  has  lying  dormant  in  it,  is 
called  its  natural  quantity ;  and  this 
would  always  remain  motionlefs  and  in-^ 

vifible,   if  nothing  difturbed  it. But 

when  any  more  is  forced  into  it,  as, 
fuppofe  at  one  end,  the  whole  is  in- 
ftantly  put  into  motion  thereby,  and 
begins  to  be  driven  out  at  the  other, 
if  it  can  find  a  paflage  *  ;  as  if  a  long 
liarrow  tube^  open  at  both  ends,  be 
filled  with  water,  and  laid  down  on  level 
ground,  the  water  will  remain  at  reft 
in  the  tube ;  but>  if  a  fyringe  be  filled 
with  water,  and  fixed  to  either  end  of 
the  tube,  and  then  the  pifton  of  the 
fyringe  be  puflied  inward,  to  force  more 

*  In  condu6lors  of  ele6^rlc  fire,  Iharp  points  are  as 
free  paflages  as  the  open  ends  of  tubes  are  for  water. 

B  2  water 
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water  into  the  tube,  the  whole  water 
in  it  is  thereby  inftantly  put  into  mo- 
tion, and  begins  to  run  out  at  the  other 
end. 

5.  The  earth  is  the  grand  fource  of 
electric  fire,  and  no  additional  quantity 
can  be  forced  into  any  body  but  from  the 
earth.  If  the  body  be  a  free  condudor, 
and  has  a  communication  with  the  earth 
by  means  of  any  other  conducing  fub- 
ftance,  as  metal,  or  by  a  table,  to  the 
floor  and  walls  of  a  room,  and  from 
thence  to  the  earth,  the  elecflric  fire 
will  run  as  fait  from  the  conductor  to 
the  earth,  as  it  is  by  any  means  driven 
into  the  conductor.  But  if  the  com- 
munication between  the  earth  and  the 
conducting  body  be  cut  off  by  means 
of  any  non-conduftor,  feme  of  the  elec- 
tric fire  may  be  forced  into  the  con- 
dudlor,  by  which  means  it  will  have 
more  than  its  natural  quantity ;  and  the 
earth,  from  which  that  additional  quan- 
tity comes,  will  have  fo  much  the  lefs : 
4  *  which 
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which  could  never  be,  if  the  eleftric 
fluid  were  not  of  an  elaftic  nature,  or 
could  not  be  compreffed. 

6.  When  any  body  has  more  than  its 
natural  quantity  of  this  fire  or  fluid,  it 
is  faid  to  be  eledrified  pofitively,  or 
plus ;  and  when  it  has  lefs  than  its  na- 
tural quantity,  it  is  faid  to  be  eledrified 
negatively,  or  minus. — And  the  machine 
may  be  made  fo,  as  to  eledrify  either 
of  thefe  ways. 

7.  When  bodies  are  eleftrified  either  of 
thefe  ways,  they  repel  each  other;  but  if 
fome  be  electrified  plus,  and  others  nwiusy 
they  mutually  attract :  or,  if  one  body  be 
eledrified  plus,  and  the  other  no  way  at 
all,   they  alfo  attrad:  each  other. 

8.  If  one  body,  as  fuppofe  a  piece 
of  metal,  be  kept  for  fome  time  in  an 
eled:rified  fliate,  by  means  of  the  ma- 
chine, and  an  un-ele(ftrified  light  body, 
as   fuppofe  the  down   of  a  feather,   be 

B  3  brought 
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brought  near  the  metal,  the  feather  will 
be  attracted  to  the  metal,  and  electrified 
thereby  :  on  which  it  will  be  immedi- 
ately repelled  therefrom,  and  will  not 
return  to  the  metal  again,  till  after  it 
has  touched  fome  uneledrified  body  that 
is  of  the  conducing  kind,  and  depo- 
fited  its  fire  thereon ;  and  then,  if  the 
difiance  be  but  fmall,  as  about  two  or 
three  inches,  it  will  return  to  the  elec- 
trified m.etal  as  before,  and  be  repelled 
from    it  again. 

9.  If  a  fine  linen  thread  be  tied  to 
the  down  of  a  feather,  and  allowed  to 
hang  downward  from  it,  fo  as  almoft 
to  touch  the  table  or  floor,  and  the 
feather  be  brought  near  the  eledrified 
metal,  it  will  be  attrafted  by  the  metal, 
and  cling  thereto,  as  long  as  the  metal 
is  kept  in  an  eledlrified  ftate.  For  then, 
as  faft  as  the  feather  receives  the  eledric 
fire,  that  fire  will  run  off  by  the  thread 
to  the  table  or  floor,  fo  that  the  fea- 
ther can  retain  no  more  fire  thap  what 

is 


TO   ELECTRICITY.        7 

is  equal  to  its  natural  quantity.  But, 
if  the  thread  be  cut  off  clofe  by  the 
feather  with  a  pair  of  fciffars,  the  fea- 
ther will  then  be  immediately  electrified 
fills y    and  repelled  from  the  metal. 

10.  If  a  round  piece  of  metal  be  elec- 
trified, and  any  pointed  piece  of  metal 
be  held  near  it,  the  point  will  draw  ofl:' 
the  fire  from  the  eleftrified  metal,  if 
that  which  has  the  point  be  fupported 
by  any  conduding  fubftance. 

11.  If  the  middle  of  a  wire  that  is 
pointed  at  both  ends,  be  fixed  to  a  ftick 
of  wax,  and  either  of  the  points  be  held 
near  the  metal  which  is  kept  in  an  elec- 
trified ftate  by  the  machine,  that  point 
will  draw  off  the  fire  from  the  metal, 
and  the  fire  will  ran  oft  from  the  other 

point  into  the  air. ■- This  fliews  that 

metal  points  throw  off  fire  as  well  as 
they  attrad:  it  j  which  is  very  remark- 
able. If  this  experiment  be  made  in 
a  dark  room,  the  eledtric  fire  drawn  from 

B  4  the 
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the  metal  will  appear  like  a  round  fpark 
on  the  point  that  attrafts,  and  be  ken 
going  off  in  the  form  of  a  cone  from 
the  other  point/ 

12.  If  a  large  globe  of  metal  be  elec- 
trified pofitively,  it  will  retain  the  elecr 
trie  fire  for  fome  confiderable  time.  For 
the  furrounding  air  prevents  the  accu- 
mulated fire  from  iffuing  fo  faft  from 
the  globe  as  it  otherwife  would.  If 
two  globes  of  metal  be  hung  by  filk 
lines,  or  placed  on  wax,  at  about  two 
feet  from  each  other,  and  orte  globe  be 
then  electrified,  and  the  other  be  hung 
pr  placed  near  it ;  the  former  will  foon 
lofe  part  of  the  eleftric  virtue,  which 
will  be  drawn  off  by  the  latter;  but 
the  point  of  a  needle  would  draw  it  off 
much  fooner. 


SEC. 
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A  Defcription  of  the  Ele^rkal  Machine. 

13. '  ■  ^HE  eleftrical  machine,  moftly 
JL  now  in  ufe,  and  as  it  is  made 
in  the  greateft  perfedion  by  Mr.  Edward 
Nairney  Optician  in  Cornhill,  London^ 
is  reprefented  by  Fig.  i.  of  Plate  i.  in 
which  ^  is  a  glafs  globe,  B  the  handle 
or  winch  that  turns  it,  by  means  of 
fome  wheel- wofk  within  the  brafs  box  C; 
and  D  is  a  cufhion,  covered  with  red 
bafil  leather,  for  rubbing  gently  againft 
the  globe.  The  cufhion  is  fupported 
by  a  brafs  fpring  E,  and  may  be  made 
to  prefs  more  or  lefs  againft  the  globe, 
by  turning  the  fcrew  F  forward  or  back- 
ward; GH  is  the  prime  conductor,  which 
is  a  brafs  tube  with  a  round  hollow  ball 
at  each  end.  The  brafs  piece  /is  ftuck 
into  a  hole  in  the  ball  G,  and  has  fe- 

Vvral 
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veral  fmall  forks  of  brafs  or  fteel,  with 
fliarp   points,    v/hich    almoft   touch    the 
globe.     The  barrel  of  the  conductor  is 
put  into  the  brafs  focket  ^,   (which  may 
be    done    after   taking   off  the  ball  Gjy 
and   to    this   focket   is  joined   the    brafs 
fccket  Ky   in  which   the  upper  end    of 
the  gkfs  tube  L  is   fixed  with  cement, 
and  the  lower  end  is  cemented  into  the 
wooden  foot  iVf.- — The  glafs  tube,  being 
a  non-conduftor,   infulates    (as  it  were) 
the  prime  conduflor  GH^   by  cutting  off 
all    conducting  communication   between 
it  and    the  earth.     For,   as  the  eledric 
fire  comes  from   the  earth   to  the  ma- 
chine, and  is  put  into  motion  and  acSion 
by  the  rubbing  of  the  glafs  globe  againft 
the  cufliion,    and    this    fire  goes   round 
with  the  globe   to   the  points  /,   which 
attra£t  it  and  carry  it  to  the  prime  con- 
duftor;    if  the  conduftor  were  not  in- 
fulated  in  this  manner,  or  hung  by  filk 
lines,    the   fire   would  run  as   fall  from 
it  to  the  ground,    as  it  received  the  fire 

from 
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from  the   globe;    and  then    the   whole 
machine  would  be  good  for  nothing, 

14.    Thefe  are   all   the   parts  of  the 

eleftrifying  machine  itfelf  j the  reft 

to  be  here  defcribed  are  only  the  diffe- 
rent parts  of  the  apparatus  belonging  to 
it,  for  making  experiments.  And  note. 
That  when  any  of  thefe  are  ufed,  all 
the  others  fhould  be  fet  at  leaft  one  foot 
from  the  machine.  For,  as  the  elediric 
fire  fpreads  about  to  fome  diftance  in  the 
air,  if  any  conducting  fubftance  be  near 
any  perfon  or  thing  that  is  to  be  elec- 
trified, it  will  attradl  and  carry  off 
part  of  the  fire,  and  make  the  experi- 
ment the  more  tedious  and  lefs  fuccefT- 

ful. So  that,  when  either  the  balls  O 

and  P  are  ufed,  or  the   crooked  wire  c  d 
with   the  fly  efghiky   or  the  piece  i^ 
with   the  bells  R,  S,  T,  or  the  Plates  X 
and  Ty   or  the  feather  /?,   or  cotton  m,  it 
inuft  be  ufed   by  itfelf  after  all  the  reft 

are  taken   away. And  they  are  only 

put  to  the  conduftor  in  this  figure,   to 

fhew 
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ihew  how  each  is  to  be  put  thereto  by 
itfelf,  when  an  experiment  is  to  be  made 
with  it, 

15.  The  holes  in  the  prime  conduc- 
tor, for  receiving  the  ends  of  the  wires 
N,  c,  dy  and  the  feather  ^,  {hould  be  well 
rounded  off,  and  made  fmooth  about 
their  edges.  For,  if  the  edges  are  left 
fharp,  they  will  be  of  the  fame  nature 
as  points,  in  throwing  off  the  electric 
fire ;  and  this^would  fpoil  the  experi- 
ments.  1  Ihall  next  defcribe  the  dif- 
ferent parts  of  the  apparatus  belonging 
to  my  eledlrical  machine,  of  which  thofe 
in  Plate  2.  are  entirely  new;  at  leaft 
they  are  fo  to  me. 


S  E  C^ 
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SECTION     III. 

A  Defcription  of  an  Apparatus,  belonging 
to  the  Machine,  for  making  ek&rical  Ex^ 
periments, 

PLATE    L     Fig.  I. 

16.  Q  and  P  are  two  little  balls,  made 

of  pith   of  elder,    to  which   the 

ends  of  a  ifine  linen  thread   (about  7  or 

8  inches  long)  are  fixed.- When  .they 

are  ufed,  they  are  hung  by  the  pfiiddle  of 
the  thread  upon  a  wire  N,  clofe^  by  a 
round  ball  of  metal,  wdiich  is  fi^csd  'upon 
one  end  of  the  wire  -,  and  the  ether  end 
is  then  ftuck  into  a  hole  in  the  end  G 
of  the  prime  conductor  GIL 

17.  cd  is  a  crooked  wire  (which  muft 
be  roundiih,  not  fliarp  at  the  bended 
parts)    to   be   ftuck   into  a  hole  in   the 

uppermoft 
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uppermoft  fide  of  the  prime  condudlor- 
ball  G.  The  top  of  this  wire  above  d 
muft  be  fharp;  and  efghik  is  a  fly 
made  of  fmall  brafs  wire;  the  ends  of 
each  arm  next  the  center  being  fixed 
into  a  brafs  cap,  which  is  to  be  put 
upon  the  point  of  the  crooked  wire; 
and  the  other  ends  of  all  the  arms  are 
bent  one  way,  in  an  horizontal  direcflion, 
and  terminate  in  fharp  points.  Each 
bended  part  e^  f,  gf  A,  /,  i,  muft  make 
a  fort  of  a  right  angle  with  the  reft  of 
the  arm  between  it  and  the  center,  and 
thefe    bendings    muft   be   roundifh,    not 

fharp  corners. When   this  fly  is  put 

upon  the  top  of  the  crooked  wire  cd,  it 
hangs  like  a  mariner's  compafs  upon  the 
pin  that  fupports  it. 

1 8.  9  is  a  brafs  hook  fixed  to  a  crofs 
bar  of  brafs,  from  which  hanor  three 
bells  R,  S,  7',  with  their  clappers  ?7and 
F,  which  are  fmall  brafs  balls.  -  The 
bells  R  and  7" are  hung  by  metal  chains; 
the  middle  bell  5  by  a  filk  line,  and  the 

clappers 
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clappers    by   filk    threads. A    metal 

chain  //^  hangs  from  the  middle  bell, 
the  lower  part  of  this  chain  lies  on  the 
table  (to  which  the  eledrical  machine  is 
fixed)  and  a  piece  of  filk  cord  w  is  tied 
to  the  lower  end  of  the  chain. 

19.  Xis  a  thin  brafs  plate,  to  be  hung 
to  the  prime  conductor  by  a  metal  hook ; 
and  2^  is  another  of  the  fame  fort,  but  a 
little  larger,  to  be  placed  below  it.  A 
brafs  wire  is  fixed  into  the  middle  of  the 
plate  Ty  and  is  moveable  up  or  down  in 
a  brafs  focket  Z,  for  raifing  or  letting 
down  the  plate  which  may  be  fixed  at  any 
proper  height  by  means  of  the  fcrew  2;; 
and  the  loweft  end  of  the  focket  may 
either  be  ftuck  into  a  hole  in  the  wooden 
foot  M  of  the  prime  conductor,  or  have 
a  metal  fland  of  its  own,  which  is  the 
moft  ufual  way.  For,  in  making  ex- 
periments with  it,  no  matter  under  what 
part  of  the  conduftor  it  be  placed,  if 
the  other  plate  be  hung  direftly  over  it. 

20.  I?  is 
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20.  ^  is  a  large  plumy  feather,  fucH 
as  young  ladies  wear  in  their  caps.  That 
of  an  oftrich  is  the  beft. 

21.  m  is  a  fmall  lock  of  cotton,  part 
of  which  muft  be  drawn  out  into  a 
fhort  thread,  and  thereby  fixed  with  a 
bit  of  bees-wax  to  any  part  of  the  un- 
dermoft  fide  of  the  prime  condudlor, 
(any  where  between  ^  and  X  would 
he  better  than  where  it  is  reprefented) 
and  then,  before  the  experiment  with 
it  be  made,  it  fhould  be  pulled  out 
by  the  hands  into  fuch  a  lax  flate,  as 
that  the  different  parts  of  it  may  only 
hang  together  by  fmall  ^reds,  and  the 
loweft  part  of  it  fhould  be  drawn  out 
to  a  fhred. 

22.  In  Fig,  6.  y^B  C  is  a  bended  wire^ 
the  end  A  being  made  blunt,  and  of  fuch 
a  fize  as  to  fit  either  of  the  round  holes  in 
the  prime  conduftor,  inftead  of  either  the 
ftraight  wire  N,  or  the  crooked  wire  cdi 
and  the  end  c  muft  be  a  fliarp  point. 

23.  In 
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23.  In  Fig.  2.  ^  is  a  glafs  jar,  coated 
on  the  outfide,  and  lined  on  the  in- 
fide  with  tinfoil  to  about  two  inches 
fliort  of  its  top,  which  is  ftopt  with 
a  thin  cork,  firft  dipt  all  over  iii  melted 
wax.  A  ftraight  brafs  wire  is  put  down 
through  the  middle  of  the  cork,  quite 
to  the  lining  which  covers  the  infide 
of  the  bottom  of  the  jar;  and  a  fmooth 
ball  a  is  fixed  on  the  top  of  the  wire, 
which  muft  be  of  fuch  a  height  as  to 
touch  the  ball  of  the  prime  conductor 
when  the  jar  is  fet  near  enough  to  it 
On  the  table.  '^  B  is  the  difcharger^ 
which  is  made  of  ftrong  brafs  wire, 
bent  into  the  form  of  part  df  a  circle; 
and  has  two  brafs  balls  c  and  d  fixed 
on  its  ends.  The  brafs  balls  on  the 
tops  of  all  the  wires  belonging  to  the 
feveral  jars  ought  to  be  of  equal  height 
when  they  are  fet  upon  a  table.  The 
thinner  thefe  jars  are,  they  are  fo  rhuch 
the  better  for  eledrical  experiments^ 
The  coating  and  lining  are  generally 
fixed  to  them  with  thick  ftarch,  or  book^ 
C  binder'^ 
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binder's  pafte;  but  I  find  that  thick 
varnifh,  fuch  as  is  ufed  by  coach- 
makers,  does  better  for  that  purpofe;^ 
and  dries  immediately^  which  the  other 
does  not.- 

2:4.  In  FTg^  3.  ^  is  juil:  fuch  a  jar 
as  the  one  above  defcribed;  only  it  has 
an  additional  wire  jB,  bent  into  the 
form  of  a  ring,  fo  as  to  fit  the  out- 
fide,  and  remain  on  any  part  of  the  coat- 
ing over  which  it  is  placed;  with  a  braft 
ball  D  on  its  top^  of  equal  height  front 
the  table  with  the  ball  C. — — E  is  a 
bit  of  cork,  cut  into  the  form  of  a  fpider,. 
with  legs^  of  linen  thread:,  fixed  into  it 
by  drawing  them  through  with  a  fmall 
j^eedle,,  and  then  they  are  cist  with  fcif- 
6rs  to  a  proper  lengths  It  i*  hung  by 
a  fine  filk  thread  to  the  ei^ling  of  the 
room,  and  at  fucE  a  height  above  the 
table  that  its  legs  may  touch  the  balls^ 
G  and  D,  if  it  be  made  to  fwing  be- 
tween them. Before  the  legs  are  put 

to  it,   it  rauft  be  put  upon  the  point 

of 
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of  a  wire,  and  turned  round  and  round 
in  the  flame  of  a  candle,  to  burn  off 
the  roughnefs  and  fharp  edges  which 
the  knife  had  left  on  its  furface ;  and 
then  the  burnt  parts  muft  be  rubbed 
off  between  a  wet  finger  and  thumb, 
to  fmooth   it* 

25.  In  Fig.  4.  A  a  is  a  thin  glafs, 
blown  into  the  fhape  of  a  Florence  flafk, 
left  open  at  the  fmall  end  a,  A  cork, 
through  which  a  fmall  hole  has*  been 
made  by  a  red-hot  iron  wire,  is  ce- 
mented into  this  glafs  at  the  mouths; 
and  a  narrow  flip  of  thin  bladder,  that 
had  been  moifl:ened  before,  is  tied  over 
the  hole,  by  way  of  a  valve.  The  glafs 
is  then  put  under  a  receiver  on  the  air- 
pump,  and  exhaufl:ed  of  air ;  then  taken 
out,  and  a  brafs  cap  ay  in  which  fome 
hot  fealing-wax  has  been  poured,  is 
put  on,  over  the  valve,  to  prevent  any 
air  from  getting  afterward  into  the  glafs. 
The  infide  of  this  glafs  mufl:  be  per- 
fectly clean  and  dry  :  for,  if  there  be 
C  2  any 
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any  duft  or  damp  within  it,  it  will  be 
of  no  ufe  for   an  experiment. 

26.  Fig.  5.  is  the  artificial  thunder- 
houfey  with  its  appurtenances.  ^  is  a 
mahogany  board,,  half  an  inch  thick, 
and  iliaped  like  the  gable  end  of  a  houfe, 
which  is  all  that  is  neceffary  of  the 
houfe  for  an  experiment.  It  is  fixed 
upright  on*  the  horizontal  board  or  fland 
By  in  which  is  alfo  fixed  the  lower  end 
©f  an  upright  glafs  tube  CD;  in  the 
upper  end  of  which,  the  end  D  of 
a  crooked  brafs  wire  D  E  w  F  is  ce- 
mented; and  on-  the  other  end  of  the 
wire  is  fixed  the  fmooth  brafs  ball  F ; 
above  which  fome  downy  feathers  H  zre 
hung  around  the  wire  by  linen  threads, 
which  are  tied  round  the  wire  by  a  thread 

of  the  fame  fort. One  end  of  a  metal 

chain  IK  is  hung  by  a  hook  on  this 
wire,  and  the  other  end  is  hung  by  a 
hook  to  the  fartheft  end  L  of  the  prime 
eondu6tor  of  the  eledtrical  machine ;  and 
th&  coated  jar  Mis  fo  placed,  in  making 
the  experiment,  that  the  ball  m  on  the 

top 
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top  of  its  wire   may  touch   that  end  of 

the  condudlor. A  fquare  hole  abcdy 

a  full  quarter  of  an  inch  deep,  and 
three  quarters  wide,  is  made  in  the 
gable-board  Ay  and  filled  with  a  fquare 
piece  of  wood  N  juft  as  thick  as  the 
hole  is  deep  \  but  it  muft  go  fo  eafily 
into  the  hole,  that  it  would  drop  out 
HA  were  turned  over  toward  B,  A  wire 
a  N c  is  put  into  this-board,  very  faft, 
in  a  diagonal  channel,  juft  as  deep  as 
the  wire  is  thick,  .fo.. as  never  to  be 
taken  out  again.  And,  in  the  fame 
manner,  the  wires  grf  and  bh  are  fixed 
in  the  gable-board,  tlie  lower  end  of 
the  former  being  at  the  corner  d  of 
the  fquare  hole,  and  the  upper  end  of 
the  latter  at  the  oppofite  cx)rner  b.  The 
wire  gd  has  a  brafs  ball  G  on  its  top, 
direftly  below  the  ball  F,  and  about 
half  an  inch  fi'om  it:  the  wire  bh  1% 
turned  up  at  the  lower  end,  in  the 
form  of  a  book,  on  which  one  end  of 
a  metal  chain  /  k  is  hooked,  and  the 
Oither  end  of  the  chain  is  put  round 
C3  the 
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the  bottom  of  the  coated  jar  M. — When 
the  fqiiare  board  N  is  put  into  the 
hole  abed  in  the  way  reprefented  in 
the  figure,  its  diagonal  wire  aNc  has 
no  connexion  w^th  the  wire^s  g  d  and 
bh:  but,  if  it  betaken  out,  and  turned 
a  quarter  round,  and  then  put  in  again, 
the  wire  aNc  will  be  in  the  pofition 
dN b ;  and  then  its  ends  will  touch  the 
neareft  ends  of  both  the  other  wires  at 
d  and  ^,  and  the  whole  will  feem  as  if 
it  were  only  one  continued  wire  bent 
at  the  oppofite  corners  b  and  d, — -This 
was  contrived  by  Dr.  James  Lind  of 
Edinburgh,  for  verifying  Dr.  Frank- 
lin's method  of  preferving  houfes,  by 
means  of  metal  rods,  from  damage  by 
lightning,  when  it  breaks  upon  them^ 
the  rods  collecfling  the  whole  of  the 
lightning  into  themfelves,  and  condudl- 
ing  it  harmlefsly  down  into  the  ground. 

27.    The    magical  pifture,    contrived 
by    Mr.    Kinnerfley  *,    is    made    thus  : 

*  Franklin's  Letters,  page  29.  printed  in  the  year 
1769. 

**  Having 


TO   ELECTRICITY.       2j 

*'  Having    a    large   mezzotinto   with    a 
^'  frame  and  glafs,  fuppofe  of  the  KING, 
"**   (God    preferve    him),    take    out    the 
*'  print,    and   cut    a  pannel  out   of  it, 
'"^  near    two    inches    diftant    from    the 
^*  frame  all  around.      With  thin  pafte, 
**  or  gum-wat€r,  fix  the  border  that  is 
^*  cut  off  on   the  infide    of  the  glafs, 
"*'  preffing   it  fmooth   and  clofe ;    then 
"  fill    up    the  vacancy    by   gilding   the 
*'  glafs  with  leaf-gold  or   brafs.      Gild 
*'  likewife  the   inner  edge  of  the  back 
"  of  the   frame  all  round,    except  the 
**   top  part,  and  form  a  communication 
*'  between    that   gilding  and    the  gild- 
*^  ing   behind   the   glafs;    then  put  in 
**  the  board,   and   that  fide  is   finifhed, 
"  Turn  up  the  glafs,  and  gild  the  fore- 
"  fide    exacftly   over    the    back-gilding, 
**  and  when  it  is  dry,  cover  it,  by  paft- 
^*  ing  on  the  pannel  of  the  pidure  that 
"  had  been  cut  out,   obferving  to  bring 
'^  the  correfpondent  parts  of  the  border 
^'  and  pid:ure   together,    by  which   the 
^*  pidture  will  appear  of  a  piece,    as   at 
C  4  '\  firfl:. 
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**  firft,  only  part  is  behind  the  glafs, 
**  and  part  before/' 

28.  The  flool,  on  which  people  ara 
eled:rified,  is  a  mahogany  board,  fup- 
ported  by  four  pillars  of  folid  glafs, 
each  about  half  a  foot  long ;  but  if  they 
were  eight  inches  in  length,  it  would 
be  fo  much  the  better.  The  edges 
and  corners  of  the  board  ought  to  be 
well  rounded  off,   and  nothing  about  it 

left    rough    or    fharp. "- Thofe   who 

apply  electricity  for  medical  purpofes, 
ought  to  have  a  chair,  with  glafs  feet, 
eight  inches  long,  for  patients  to  fit  in, 
who  cannpt  ilatid  on  a  ftpol. 

29,  I  fhall  now  defcribe  the  figures 
on  Plate  2^  and  3^  which  are  repre^ 
fentations  of  fome  models  of  machines 
that  I  have  lately  made;  and,  for  the 
amufement  of  thofe  who  attend  my 
ledtures,  I  fet  thefe  models  in  motion 
by  a  ftream  of  eledlric  fire.  It  mull 
tc  confeffed^  they  do  not  properly  be^ 

.  3  1^^^ 
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long  to   the   clafs   of  eleftrical  experi- 
ments, becaufe  they  might  be  put  into 
motion    by   water,    wind,    or   weights. 
Yet,  as  it  is  not  unpleafing  to  fee  them 
move  by  electricity,   perhaps  fome  gen- 
tlemen  who   have    a   mechanical    turn, 
and    are    provided  with    eledlrical   ma-*- 
chines,    may  like   to    copy  thefe    mo- 
dels,   both   for    their   own   amufement 
and   that    of  their  friends.'         All  the 
wheels   and  trundle-heads   are  made  of 
card-paper,   the  axles  of  common  knit- 
ting wires,   the  trundle-ftaves  of  wood, 
the  frames   (in  which  the   ends  of  the 
axles  turn  round)    of  thick  brafs  wire, 

and  the  fupporting  foot  of  wood. • 

The  biggeft  wheel,  which  refembles 
the  water-wheel  of  a  common  breaft- 
mill,  is  five  inches  in  diameter ;  and 
all  the  reft  of  the  wheels  much  in  the 
fame  proportion  thereto,  as  the  figures 
reprefent  them.  The  whole  work  is 
made  fo  free,  eafy,  and  light,  that  a 
force  equal  to  one  grain  weight,  ading 
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on   the  great  wheel,    will   put   all  the 
reft  in  motion. 


30.  Fig.  I.  of  Plate  2.  is  a  clock  for 
fliewing  the  apparent  diurnal  motions 
of  the  fun  and  moon,  with  the  moon's 

age   and  phafes. A  is   the   back  of 

the   dial   plate    (the    face  of   which   is 
fhewn   by  Fig.  2.);    JS  the  horizontal 
board  or  foot  that  fupports  the  whole ; 
and    C  is    the    great   wheel    which    is 
turned   by  the  eledlric  ftream,   accord- 
ing to    the   order   of   the    letters  a  b  c. 
On   the   axis    of  the   great  wheel  is   a 
trundle  Z),  turning  the  contrate  wheel' 
£,    on    whofe   axis    is   the  trundle   Fy 
turning  two  wheels  G  and  H;  G  hav- 
ing 59  teeth,   and  H  57 ;    and  thefe  are 
the  only  two  wheels  in  which  the  num- 
bers of  teeth  need  be  regarded,  for  all 
the   ufe  of  the  reft  is  only  to  put  thefe 
two  in  motion.     The  axis  of  the  wheel 
^  is  a  fhort   hollow  focket,    and    the 
wire-axis    of  G    turns    within   it:    the 
former    of   thefe    carries    a   fun    round 
3  the 
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the  dial-plate,  and  the  latter  carries  a 
moon  round  the  fame.  If  the  fun's 
motion  round  the  dial-plate  be  account- 
ed 24  hours,  the  moon  will  not  go 
round  it  in  lefs  than  24  hours  50  mi- 
nutes 32  feconds :  for  as  57  teeth  are 
to  24  hours,  fo  are  59  teeth  to  24 
hours  50  minutes  32  feconds ;  which 
is  very  near  the  truth:  for  the  moon 
in  the  heavens  is  50  minutes  28  fe- 
conds later  in  coming  to  the  meridian 
every  day,  than  (he  was  in  the  day 
before. 

The  face  of  the  dial-plate  (Fig.  2.) 
hai  all  the  24  hours  upon  it;  and  a 
point  from  the  fun  S  ferves  for  the  in- 
dex or  hour-hand.  In  the  middle  are 
two  round  plates,  equal  in  fize,  one  di- 
reftly  over  the  other,  fo  that  the  loweft 
is  hid  from  light  by  the  uppermoft,  in 
a  front  view.  The  fun  *S  is  a  part 
of  the  loweft  plate,  and  the  moon  M 
2L  part  of  the  uppermoft;  fo  that,  if 
thefe  plates  be  turned  round,  they  carry 

the 
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the    fun   and  moon    round    with  them. 

The  fun*s  plate  has  a  circular  fpace 

all  around,  divided  into  291  equal  parts, 
which  {hew  the  days  of  the  moon's 
age  from  change  to  change,  and  appear 
fucceffively  through  an  opening  ^^  in 
the  upper  plate;  and  between  that  open- 
ing and  the  center  is  a  round  hole, 
through  which  the  moon's  different 
phafes  are  ftcn  on  the  under  plate,  ac- 
cording to  all  the  different  days  of  her 
age.  — — The  undermoft  plate,  which 
carries  ths  fun,  is  fixed  on  the  hollow 
axis  of  the  wheel  H  (Fig.  i.)  and  the 
uppermoft  plate,  which  carries  the  moon, 
is  fixed  on  the  axis  of  the  wheel  G^ 
fo  that  the  revolutions  of  thefe  plates 
will  be  juft  as  different  as  the  revo-r 
lutions  of  their  two  wheels  are ;  viz^ 
in  the  time  the  wheel  that  carries  the 
fun  makes  29 1  revolutions,  the  wheel 
that  carries  the  moon  will  make  only 
281.  And  this  will  carry  the  moon 
fo  much  flower  round  than  the  fun, 
that   fhe  will    be    50   minutes    32    fe- 

.cojnds 
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conds  later  In  coming  to  the  meridian, 
or  uppermoft  XII,  every  day,  than  fhe 
was  on  the  day  before;  accounting  each 
complete  revolution  of  the  fun  to  be 
24  hours,  which  includes  both  the  day 
and  the  night :  So  that  the  moon,  by 
going  gradually  off,  will  go  round  from 
the  fun  to  the  fun  again  in  29!  days 
and  nights,  which  is  the  time  between 
change;  and  change.  In  each  revolution 
of  the  fun  a  different  day  of  the  moon's 
age  will  be  feen  through  the  opening 
ab\  and  a  different  phafe  of  the  moon 
will  appear  through  the  round  hole. — 
I  need  not  inform  any  clockmaker  how 
cafy  it  would  be  for  him  to  have  fuch 
an  apparent  diurnal  motion  of  the  fun 
and   moon  in   a  real  clock. 

31.  Fig.  2'  ^f  Plate  2.  is  a  kind  of 
Orrery,  for  {hewing  the  earth's  mo- 
tion round  its  axis  in  24  hours,  the 
age  of  the  moon  from  change  to  change, 
and  all  her  various  phafes  during  that 
time.      A  is    the    horizontal    board  or 

fland 
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ftand  of  this  machine,  and  B  is  the 
great  wheel,  with  i8  floats  or  wings 
for  the  eledtric  ftream  to  adl  upon, 
and  turn  the  wheel  according  to  the 
order  of  the  letters  abed.  On  the 
axis  of  this  wheel  is  a  trundle  C,  of 
8  ftaves,  for  turning  the  wheel  F,  of 
32  teeth,  on  whofe  axis  is  a  trundle 
G,  of  8  ftaves,  for  turning  the  wheel 
Hy  of  59  teeth,  which  will  go  once 
round  in  the  time  the  great  wheel  A 
goes  29!  times  round.  A  light  hol- 
low globe  D,  reprefenting  the  earth, 
with  its  meridians,  equator,  tropics,  po- 
lar circles  and  poles,  is  put  upon  the 
top  of  the  axis  of  the  great  wheel  A^ 
and  on  the  fame  axis  is  an  index  E, 
which  goes  round  a  fmall  dial-plate  e 
of  24  hours  in  the  time  that  the  earth 
D  turns  round.  And  an  ivory  ball  / 
is  placed  on  the  top  of  the  axis  of  the 
wheel  Hy  half  black  half  white,  to  re- 
prefent  the  moon ;  below  which,  on 
the  fame  axis,  is  an  index  Ky  which 
goes  round  a  fmall  plate  k  divided  into 

29! 
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29!  equal  parts,  for  the  days  of  the 
moon's  age  from  change  to  change. — — 
So  that,  in  the  time  the  ^reat  wheel  Ay 
the  earth  D,  and  hour-index  £,  make 
29 1  revolutions,  the  moon  /  and  her 
index  K  make  only  i ;  and  in  that 
time,  by  fhewing  herfelf  all  round  to 
the  obfervers,  they  fee  all  her  different 
phafes  or  appearances,  like  thofe  of  the 
real  moon  in   the  heavens. 

32.  Fig.  4.  is  a  model  of  a  com- 
mon mill  for  grinding  corn.  A  is  the 
water-wheel,  B  the  cog-wheel  on  its 
axis,  C  the  trundle  turned  by  that 
wheel,  and  D  the  running  millftone  on 

the  top  of  the  axis  of  the  trundle. 

I  have  made  another  mill  (to  be  turn- 
ed alfo  by  elediricity)  in  which,  in- 
ftead  of  the  round  plate  D  for  the 
millftone,  there  is  a  horizontal  wheel 
on  the  axis  of  the  trundle  C  with 
fpur-cogs,  which  turn  two  trundles 
placed  on  its  oppofite  fides ;  and  on 
tlie  top  of  each  of  thefe  trundles'  axis 

is 
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is  a  round  plate  reprefenting  a  mill- 
ftone ;  fo  that  this  model  has  all  the 
working  parts  of  a  double  water-mill, 
turning  two  millftones, 

33.  Fig.  5.  is  an  inftrument  that  I 
have  contrived  for  curing  the  tooth- 
ach  by  means  of  an  eledtrical  fhock; 
and  I  never  found  it  to  fail  except  when 
the  tooth  was  very  much  fpoiled  and 
decayed ;  in  which  cafe,  perhaps,  draw- 
ing may  be  the  only  efFedtual  cure. 
■  ■  A  is  a  flat  fquare  piece  of  box- 
wood, about  an  inch  broad,  and  a  quarter 
of  an  inch  thick  :  two  longitudinal  holes 
are  -  made  quite  through  it,  near  its 
oppofite  edges,  through  which  the  brafs 
wires  a  b  c  and  d  e  f  are  put  while  they 
are  ftraight  ;  then  fixed  with  fealing 
wax,  and  bent  as  in  the  figure,  fo  as 
to  receive  the  tooth  and  gum  between 
their  points  c  and  fy  which  muft  not 
be  made  too  {harp,  for  fear  of  hurting 
tl^e  gum.  When  it  is  ufed,  two  chains 
g  Hnd  h  muft  be  hooked  to  the  other 

ends 


TO   ELECTRICITY.        33 

ends  of  the  wires.  The  method  of 
ufing  it  will  be  {hewn  in  the  31ft  ex- 
periment. 

34.  The  figure  on  Plate  III.  is  taken 
from  a  model  of  a  horizontal  wind- 
mill that  works   three  pumps  for  raif- 

ing   water. It   was  invented    by  an 

American  farmer,  and  fent  by  him  to 
Dr.  Franklin;  now  in  London,  who 
gave  me  leave  to  copy  it,  as  doing  fo 
could  not  any  way  injure  the  inventor, 
who  has  contrived  his  horizontal  wheel 
in  fuch  a  manner  that  it  will  turn 
equally  well  by  the  wind,  blowing  from 
any  point  of  the  compafs.  But,  as  fuch 
a  wheel  would  not  have  anfwered  fo 
well  for  my  eletftrical  machine,  I  have, 
inftead  thereof,  made  one  like  that  of 
a  common   mill.  x 

A  is   the  horizontal  wheel,   and  B  B 

its  axis,  on  which  is  a  crank  C, -As 

this  crank  is  turned  round  by  the  mo- 
tion of  the  wheel,   it  moves  the  wires 
D  £),  E, 
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Dy  E,  and  jF,  backward  and  forward, 
which  being  hooked  to  the  tops  of  the 
wires  G,  H,  and  /,  gives  them  a  like 
motion  ;  and  they  move  the  wires  Ky 
Ly  and  M,  up  and  down  alternately, 
and  with  them  the  pump  rods  which 
move  tlie  piflons  in  the  pumps  jV,  G, 
and  P. 

By  this  ingenious  method,  one  fingle 
crank  works  three  pumps  in  the  fame 
manner    as    is    generally  done    by  three 

cranks  on  an  axis. The  invention  is 

quite  new,  and  feems  to  me  to  iiave  a 
great  deal  of -merit. 


S  E  C 
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SECTION     IV. 

How  to  know  whether  the  eleBrical  Ma- 
chine  be   in  good  Order  for  performing 
the  Experiments^    and  to   make  it  fo  if 
it  be  not. 

35.  ^  g  ''AKE  away  both  the  culhion 
J.  and  prime  conductor  from  the 
glafs  globe,  then  wipe  the  globe  quite 
dry  and  clean  with  an  old.  foft  linen 
cloth,  that  has  been  juft  warmed  by 
the  fire;  and  then  put  on  the  cufliion, 
making  it  prefs  gently  againfl:  the  globe 
by  means  of  the  adjufting  fcrew  F. 
(Fig.  I.  of  Plate  I.)  This  done,  turn 
the  globe  by  the  winch,  and  hold  a 
knuckle  of  any  finger  near  the  fide  of 
the  globe.  Then,  if  you  hear  the  fire 
hifiing  from  the  globe,  and  feel  it  like 
a  gentle  wind  blowing  through  a  pipe 
againft  your  knuckle,  the  machine  is  in 
D  2  good 
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good  order.  But,  if  you  neither  hear 
nor  feel  any  fire,  take  off  the  cufliion, 
put  a  little  candle-tallow  upon  it,  and 
then  rub  on  a  little  arnalgama  *  by 
means  of  a  piece  of  brown  paper  be- 
tween your  hand  and  the  cufihion  :  this 
done,  put  on  the  cufhion  again,  and 
the  machine  will  work  much  ftrongcr; 
as  you  will  find  by  turning  the  globe, 
and  prefenting  your  knuckle  as  before, 
or  by  placing  the  condudtor  fo  as  the 
points  /  may  be  about  an  eighth  part 
of  an  inch  from  the  globe,  and  hold- 
ing your  knuckle  near  any  part  of  the 
condudtor  whilft  you  turn  the  globe : 
for  then  bright  fparks  of  eledtric  fire 
will  fnap  from  the  condudlor  to  your 
knuckle,  which  will  give  a  difagreeable 
but   not  a  painful   fenfation. 

*  This  arnalgama  is  made  with  two  ounces  of 
quickfilver,  aftd  one  ounce  of  tinfoil,  or  of  pewter- 
fiiavings,  well  mixt  together  with  a  fmall  quantity  of 
powdered  chalk,  by  beating  them  with  a  marble  peftle 
in  a  marble  mortar,  the  peftle  having  been  firft  made 
warm.- This  was  Mr.  Canton's  invention. 

4  36.  In 
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36.  In  v/orking  the  machine,  the 
globe  muft  be  often  wiped,  and  fo  muft 
the  prime  conduftor  and  jars,  &c.  to 
clear  them  of  all  dam.ps  and  duft ; 
efpecially  if  there  be  much  company  in 
the  room  :  for  damps  and  duft  fpoil 
the  experiments,  efpecially  when  any  of 
them  corne  upon  the  glafs  tube  L  that 
infulates  the  condudor, 

37.  When  any  of  the  amalgama  fticks 
to  the  globe,  it  muft  be  picked  ofF. 
* — ^When  the  working  of  the  globe 
has  made  the  amalgama  fmooth  and 
glofly,  the  cufliion  muft  be  taken  off, 
and  rubbed  with  a  piece  of  rough 
brown    paper,    to   take    off  the    polifli; 

' And  when  amalgama  has  been  put 

on  three  or  four  times,  at  different 
times  of  ufing  the  machine,  it  will 
form  into  a  hard  cruft  on  the  cufliion, 
and  there  will  be  no  occafion  to  ufe  any 
more  afterwards :  only,  when  the  globe 
has  made  the  furface  fmooth  and  glofly 

D  3  again, 
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again,  take  off  the  cufliion,  and  rub  it 
to  a   rough  furface  by  brown  paper. 

38.  Sometimes,  efpecially  in  very  dry 
weather,  it  is  necelTary  to  take  off  the 
leather  from  the  cufliion,  and  moiften 
the  back  of  the  leather  a  little  by  a 
wet  fponge.  For,  although  the  expe- 
riments will  not  fucceed  if  either  the 
globe,  conduftor,  or  jars  be  damp,  they 
will  not  if  the  leather  of  the  cufhion 
be  perfectly  dry;  becaufe,  as  all  the 
fire  comes  from  the  earth  to  the  globe 
by  the  cufhion,  and  moifture  is  a  good 
condudlor  of  this  fire,  it  mufl  come 
in    the  greateft   quantity  when  it   finds 

the  beft  condudlor. 1   generally  ufe 

a  piece  of  leather,  with  the  amalgama 
upon  it,  put  in  loofe  between  the  lea- 
ther of  the  cufhion  and  the  globe ;  be- 
caufe it  may  be  eafily  drawn  out,  and 
rubbed'or  moiftened,  without  taking  off 
the  cufhion. 

4  39.  One 
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39.  One  day,  lad  fummer,  when  the 
weather  had  continued  long  dry  and 
warm,  I  could  not  make  my  eledrical 
machine  work  at  all,  either  by  rubbing 
the  cudiion,  moiftening  its  leather,  or 
putting  mere  amalgama  thereon.  For 
both  the  earth  and  floor  of  the  room 
were  fo  dry,  that  no  eledlric  fire  could 
come  to  the  cufhion.  I  then  dipt  a 
hempen  cord  in  water,  tied  one  end  of 
it  to  the  brafs  fpring  that  fupports  the 
cufhion,  and  put  the  cord  out  at  the 
window  to  the  ground,  under  a  large 
water-tub,  which  by  conftantly  drip- 
ping had  well  moiftened  that  part  of 
the, ground;    and  then  the  machine  did 

very  well.- 1  afterward  told  this  cir- 

cumftance  to  Dr.  Franklin,  and  he 
informed  me  that  he  had  often,  at  Phi- 
ladelphia, when  the  weather  and  ground 
were  very  dry,  been  obliged  to  put  one 
end  of  a  long  wire  down  into  his  pump, 
and  hook  the  other  end  to  the  cufhion ; 
and  then  he  had  fire  enough  to  his 
cleftrical  machine. 

D  4  40.  If 
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40.  If  the  coated  jars  (§23,^4/^6.) 
be  warmed  a  little  before  they  are  ufed, 
the  experiments  made  by  them  will  fuc- 
ceed  the  better. 

41.  The  machine  always  works  beft 
when  the  air  is  in  the  moft  denfe  ftate, 
which  is  when  it  is  heavieft ;  ^nd  it  is 
always  fo  when   the   quickfilver  in  the 

barometer  is  at  the  higheft. When 

the  air  is  light,  as  it  always  is  in  wet 
or  hazy  weather,  the  eledlrical  experi- 
ments do  not  fucceed  fo  well,  for  want 
of  a  fufficient  refiftance  againft  the  fur- 
face  of  the  prime  condudlor,  &c.  to  keep 
the  eleftric  fire  condenfed  therein  until 
it  be  drawn  off  by  fome  other  condud:- 

ing  body. If  there  were  no  air  round 

the  prime  condudlor,  the  fire  would  fly 
from  all  parts  of  its  furface  to  the  walls 
of  the  room. 


S  E  C 
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SECTION    V. 

How  to  make  the  eleclrical  ExperimenfSf 
and  to  preferve  Buildings  from  Damage 
by  Lightning. 

EXPERIMENT     I. 

EleBric  AttraBion. 

42.  '  I  ^  I E  one  end  of  a  fine  linen 
JL  thread  to  a  fmall  downy  fea- 
ther, and  let  the  other  end  hang  down  to 
the  table.  Then  turn  the  globe  of  the 
machine  by  the  w^inch  ;  and,  holding  the 
feather  near  the  ball  G  of  the  prime 
condudlor,  the  feather  will  fly  to  the 
hall,  and  adhere  to  it  as  long  as  you 
keep   working  the   machine  *. 

*  The  feather  and  prime  condu£i:or  attra6l  each 
other  (we  fuppofe)  in  proportion  to  their  weights  or 
quantities  of  matter :  but  the  condu6tor,  being- 
heavy,  cannot  be  fenfibly  moved  by  the  attradion 
of  the  light  feather. 

As 
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As  faft  as  the  feather  receives  the 
eledtric  fire  from  the  prime  condudor, 
the  fire  runs  off  from  the  feather  by 
the  thread  to  the  table,  or  to  the  hand 
that  holds  the  thread.  So  that,  al- 
though the  feather  is  ftill  receiving 
new  fire,  it  parts  with  it  as  fafl;  and 
therefore  there  is  no  increafe  of  its 
natural  quantity:  if  there  were,  the 
feather  would  then  be  repelled  from  the 
prime  conductor.  See  SeB,  I.  §.  5,  6, 
and  9. 


EXPERIMENT     II. 

EleBric  At tr action. 

43.  Make  a  ring  of  wire,  at  leaft  a 
foot  larger  in  diameter  than  the  glafs 
globe  of  the  machine,  and  tie  pieces 
of  fine  linen  threads  to  it,  each  about 
five  inches  long,  and  about  two  inches 
from  each  other.  Then,  having  taken 
away  the  condudor  G  H,  hold  the  ring 

in 
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in  a  horizontal  pofition  round  the  globe, 
and  turn  the  globe  by  the  <vinch.  As 
fuon  as  the  globe  begins  to  torn  round, 
all  the  threads  will  be  attradied  toward 
it,  and  point  toward  its  center,  {land- 
ing horizontally  inward,  and  refemb- 
ling  the  radii  or  fpokes   of  a  wheel. 

The  perfon  who  holds  the  f  in  g  fSeB-  I. 
§3.)  carries  off  the  eledlric  hre  from 
the  threads  and  ring  as  faft  as  they  re- 
ceive it  from  the  globe  :  and  fo  they 
remain  attrafted  by  the  globe  as  long 
as  it  is  kept  in  motion,  and  brings  fire 
from  the  cuihion  to  the  threads. 


EXPERIMENT     III. 

Eledtrk  RepiilJJon, 

44.  Stick  the  wire  A^  into  the  ball  G  of 
the  prime  conductor  (Fig.  i.  of  lplatel.)> 
and  place  the  condud:or  fo  as  tlie  points 
/  may  almoil   touch   the  glafs   globe  A 

of 
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of  the  machine.  Then  take  the  two 
little  pith-balls  O  and  P  (§  i6.)  and 
hang  them  by  the  thread  upon  the  wire, 
fo  as  the  middle  of  the  thread  may  be 
upon  the  wire,  and  the  balls  will  hang 
clofe  together,  keeping  the  two- parts  of 
the  thread  perpendicular  to  the  table, 
by  means  of  their  little  weight.  But 
turn  the  glafs  globe  by  the  winch,  to 
eledlrify  the  balls,  and  they  will  repel 
each  other,  and  ftand  apart,  as  in  the 
figure  5  and  continue  fo  as  long  as  you 
keep  turning. 

The  balls  having  nothing  to  draw 
off  the  fire  from  them  which  they  re- 
ceive from  the  machine,  they  are  both 
eleftrified  pofitively;  and  cannot  diffi- 
pate  the  fire  fo  faft  around  them  in  the 
air  as  they  receive  it :  and  therefore, 
they  acquire  a  quantity  of  fire  beyond 
that  which  they  had  in  their  natural 
ftate;  and  fo  they  repel  each  other,  ac« 
cording  to  §  6  and  7. 

E  X  P  E- 
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EXPERIMENT     IV. 

^hat  Metals  are  ConduElors  of  EleBric  Fire, 
and  Wax  is  not. 

45,  While  the  balls  ftand  afunder, 
and  you  keep  turning  the  machine,  touch 
any  part  of  the  prime  condufbor  by  a 
piece  of  metal ;  and  the  balls  O  and  P 
will  inftantly  come  clofe  together:  which 
ihews  that  the  eleftic  fire  runs  off  by 
the  metal.  But  touch  the  prime  con- 
ductor by  a  ftick  of  wax  (or  by  any 
piece  of  glafs)  and  the  balls  will  ftill 
keep  afunder  as  before :  which  jfhews 
that  wax  and  glafs  are  non-condudlors, 
as  none  of  the  eleftric  fluid  is  drawn  off 
by  them, 

N.  B.  Thefe  balls  are  very  good  for 
trying  the  ftrength  of  the  eledlrical  ma- 
chine, which  may  be  done   as   follows : 

Remove  the  prime  conductor,   and 

every   other  part  of  the   eledric    appa- 
ratus, from  the  table,  three  feet  at  leaft 

from 
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from  the  glafs  globe  of  the  machine. 
Then  turn  the  globe  by  the  winch,  and 
hang  the  balls  by  the  middle  of  the 
double  thread  about  two  feet  from  the 
globe.  If  they  begin  to  feparate  from 
pach  other  at  that  diftance,  the  marhine 
is  in  very  good  order;  but  if  they  do 
not,  bring  them  gradually  nearer,  until 
you  fee  them  begin  to  feparate.  And 
wherever  they  do,  it  fhew^s  that  the  air 
is  eledrified  to  that  diftance,  all  around 
the  globe. 

EXPERIMENT     V. 

T^he  EleBrkal  Fly. 

46.  The  prime  conductor  being  fet 
properly  to  the  globe,  (as  in  Fig.  I.) 
and  every  thing  at  a  proper  diftance  from 
it*,  put  the  blunt  end  of  the  crookecj 
vv^ire  c  d  into  the  hole  in  the  top  of  the 
ball  G  of  the  prime  condudlor  (§  17.); 

*  When  any  thing  Is  to  b^^  ele6trilieci,  every  other 
thing  ought  to  be  fet  one  foot  from  it  at  leaft, 

and 
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and  hiing  the  fly  efg  h  i  k  upon  the 
fharp-pointed  top  of  the  wire.  Then 
turn  the  globe  by  the  winch,  and  the 
fly  will  turn  round,  with  a  very  briffc 
motion,  in  a  contrary  direftion  to  the 
way  that  its  points  are  bent,  or  accord- 
ing to  the  order  of  the  letters  efg  h  i  k. 

If   this    experiment    be    made    in 

a  dark  room,  the  moment  when  the 
globe  of  the  machine  begins  to  be  turned, 
a  bright  fpark  of  electric  fire  will  ap- 
pear at  each  point  of  the  fly  ^  and  when 
it  acquires  a  quick  motion,  thefe  fparks 
will  form  a  complete  luminous  ring. 

To  account  for  this  motion  of  the 
fly,  fuppofe  its  arms  to  be  fl:raight  hol- 
low tubes,  open  throughout.  Then,  if 
water  were  forced  into  them  from  the 
center,  it  would  run  out  at  the  open 
ends,  fartheft  from  the  center.  In  this 
cafe,  the  prefliire  of  the  water  againd 
the  infide  furfaces  of  the  tubes,  being 
equal  all  around,  could  excite  no  mo- 
tion in    the  fly.     But  if  the  tubes  are 

all 
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all  bent  one  way,  near  their  outermoft 
ends,  there  will  be  a  preffure  againft 
the  infides  of  the  bended  parts,  and  no 
preffure  oppofite  to  them  at  the  open 
ends  where  the  water  fpouts  out :  and 
therefore,  the  preffure  againft  the  in- 
fides of  the  bendings  will  caufe  the  fly 
to  turn  round  that  way. 

The  eledlric  fluid  (like  water  in  tubes) 
runs  from  the  wire  c  d  into  the  fub- 
ftance  of  the  metal  arms  of.  the  fly, 
and  goes  off  freely  from  their  points. 
If  thefe  arms  were  ftraight,  the  fly  would 
not  move  .  but  being  bent,  it  muft  turn 
round,  as  a  fly  of  bended  tubes  would 
do  if  water  were  forced  into  them  at 
the  center. 

EXPERIMENT     VI. 

The  ringing  of  bells, 

47.  Hang  the  hook  ^  upon  the 
prime  conduftor,  and  the  lower  part 
of  the  chain    W  that  hangs  from  the 

middle 
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middle  bell  *S  (§  18)  will  lie  upon  the 
table.  Then  turn  the  globe  by  the 
winch,  and  the  clappers  17  and  V  will 
fly  from  bell  to  bell  with  a  very  quick 
motion;  and  all  the  three  bells,  /?,  Sy 
and  7",  will  continue  to  ring  as  long 
as  you  keep  turning  the  glob^.  In  a 
darkened  room,  fparks  of  eleftric  fire  will 
be  {ztn  between  the  clappers  and  bells. 

The  two  bells  R  and  T*,  being  hung 
by  metal  chains,  are  elcdtrified  from 
the  prime  condudiar;  but  the  middle 
bell  5,  and  the  two  clappers  ![7and  V^ 
being  hung  by  filk  lines,  cannot  be 
eledtrified  thereby  (§  3),  becaufe  the  filk 
tranfmits  no  fire  from  the  conducftor 
to  them.  The  outfide  bells,  being  elec- 
trified, attrad:  the  uneledlrified  clappers, 
and  depofite  part  of  their  fire  upon  them. 
The  clappers,  being  then  electrified  as 
well  as  the  bells,  are  repelled  from  them 
to  the  uneledtrified  middle  bell,  which 
takes  the  fire  from  them  the  moment 
they  touch  it;  and  that  fire  immediately 
E|^  i*uns 
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runs  off  from  the  middle  bell,  by  the 
chain  Wy  to  the  table.  The  clappers 
being  then  uneleftrified  (as  well  as  the 
middle  bell),  they  are  attrafted  back 
again  to  the  two  eledtrified  bells  R  and  T, 
and  being  then  again  eledtrified,  they 
are  repelled  from  thefe  bells  (as  before) 
toward  the  middle  bell.  And  thus  the 
ringing  muft  continue  as  long  as  the  out- 
fide  bells  are  kept  in  an  eledlrified  ftate 
by  th^  machine. 

If  a  perfon  takes  hold  of  the  chain  TFy 
and  lifts  it  up  from  the  table,  the  ring- 
ing will  continue,  becaufe  he  (being  a 
conductor,  §  3.)  will  draw  off  the  fire 
from  the  middle  bell,  as  the  table  did, 
as  faft  as  it  receives  the  fire  from  the 
clappers.  But  if  he  takes  hold  of  the 
filk  cord  Wy  v/hich  is  fixed  to  the  lower 
end  of  the  chain  /F,  and  thereby  raifes 
the  chain  from  the  table,  the  ringing 
will  immediately  flop,  which  fliews  that 
filk  is  a  non-conduftor  of  eledlric  fire, 
and  Jo    Hops  that  fire  from  running  off 

from 
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from  the  rhiddle  bell  ^    which  having  its 
natural  quantity  before,  will   receive  no 

additional  quantity,  unlefs  that  quantity 
be  allowed  to  run  off. 

If  the  middle  bell  were  hung  by  a  me- 
tal chain,  as  the  outfide  bells  are,  they 
would  be  all  equally  eleftriiied  from 
the  prime  conductor;  and. then,  as  the 
clappers  would  be  equally  attradled 
on  both  their  fides  by  the  three  bells, 
they  could  not  move  toward  either 
fide ;  and  therefore  they  would  hang 
motionlefsi 

EXPERIMENT    VIL 

Drawing   off  Streams   of  EleBric  Fire, 

48.  Hang  the  thin  brafs- plate  X 
(§  19.)  upon  the  prime  conductor,  and 
darken  the  room.  Then  turn  the  glafs 
globe  of  the  machine  by  the  winch,  and 
hold  your  knuckles  near  the  edge  of 
the  plate;  and  you  will  fee  ftreams  of 
E  2  fire 
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fire  iffuing  from  the  plate  to  your 
knuckles,  and  feel  it  like  a  gentle  wind. 
If  you  move  your  hand  round  the  edge 
of  the  plate,  the  fire  will  follow  your 
hand,   and  come  to  it. 

The  knuckles,  being  eondudlors,, 
draw  off  the  fire  from  the  electrified 
plate. 

EXPERIMENT   VIII. 

Dancing  of  EleBrified  Bran,  Images,  &c.. 

49.  Set  the  brafs-plate  T  (§  19.)  di- 
redtly  under  the  plate  X,  and  about 
two  or  three  inches  from  it,  as  you 
will  foon  find  by  experience  what  dif- 
tancc  is  beft.  Then  put  a  little  dry 
fand,  bran,  or  pollard,  upon  the  plate 
T.  This  done,  turn  the  globe  by  the 
winch ;  and  the  fand  or  bran"  will  move 
up  and  down  with  a  furprifing  rapidity 
between  the  plates,  fo  that  you  cannot 
diftinguifli  the  particles,  but  the  whole 

will  look  like  a  whitemift. 

Or, 
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Or,  put  fome  little  images,  of  cut 
paper,  between  the  plates ;  and  when 
you  turn  the  globe,  the  images  will 
dance,  between  the  plates,  in  fuch  antick 
poftures  as  will  probably  make  a  whole 
company  laugh,  that  had  never  {cen  the 
experiment  before. 

All  this  depends  upon  the  fame 
principle  as  the  6th  experiment ;  the 
bran  or  images  being  attraifted  and 
repelled  as  the  clappers  were,    between 

the  bells. If  the    images    and  bells 

be  ufed  at  the  fame  time,  it  will  feem 
as  if  the  former  danced  to  the  mufic  of 
the  latter* 


EXPERIMENT   IX. 

Dancing  of  eleBrified  Cotton, 

50.  Turn    the    globe   by   the    winch 

with  one  hand,  and  hold  the  other  about 

three  or  four  inches  from   the  end  G  of 

the  prime   conduflor.     While   you   are 

E   3  do- 


54    AN  INTRODUCTION 

doing  this,  defiie  any  perfon  to  let  ^ 
finall  lock  of  cotton  drop  from  his  hand 
upon  yours  which  is  near  the  condudlor; 
and  the  cotton  will  jump  from  your 
hand  to  the  condudlor.  and  back  to 
your  hand  again,  with  a  quick  moti- 
on, ftretching  itfelf  out  into  a  longifh 
form  both  ways,  and  moving  fo  quick 
that  you  will  not  well  be  able  to 
perceive  its  form,  and  can  only  fee 
its  colour. 

Tkis  depends  upon  the  lame  prin- 
ciple of  attradiion  and  repulfion  as 
fhewn  in  the  6th  experiment;  for  the 
eleftrified  condudlor  attracts  the  un- 
eledlrified  cotton,  which  becomes  e- 
ledlrified  on  touching  the  condudor, 
r.nd  is  then  repelled  from  it  to  the 
hand,  which  uneledrifies  it,  by  draw- 
ing off  the  additional  fire  that  the 
conductor  had  given  it  juft  before; 
and  then,  being  uneledrified,  it  is 
again  attracted  by  the  eleftrified  con- 
ductor. 

E  X  P  E- 
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EXPERIMENT     X. 

T^he  EleBriJied  Feather. 

51.  Stick  the  plumy  feather  b  {%  20.) 
into     the     prime  condudlor,    and    turn 

the    globe    as    above. The     feather 

will    then  be  all    eledrified    alike;    and 
its  plumulce  will   repel  each  other,    and 
ftand  briftling  out  from   the  rib  of   the 
feather.       Then,     if    any    part    of   the 
conductor    be    touched    by  a  finger,  or 
piece  of  metal,  it  will  draw  off  the  fire 
that   way,    and  the  feather  will   imme- 
diately  {hrink;    or   it  will  do  the  fame 
if  the    point  of  a   needle    or    wire   be 
held   near    it,   or  near  the  prime   con- 
dudtor;    which  ihews  that  pointed  me- 
tals draw  off  the   eledtric  fire.      But  if 
the    point   of  a   finger,     or    any    piece 
of  round  metal,   be  held  near  the  fea- 
ther,  it    will    come    to    the    finger     or 
metal,    and   cling    round  it :   and  if  ei- 
ther of  thefe  be  moved  round  the  fea- 
E  4  ther. 
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ther,     it    will   bend  about,    and  follow 
the  moving  body. 

The  firft  part  of  this  experiment  fhews 
eleftric  repulfion ;  and  the  laft  part, 
eledlric  attraction,  as  in  the  3^  l^  and 
2*^  experiments. 

EXPERIMENT    XI. 

Water  EleBrified  in  a  Cup. 

52.  Take  a  metal  cup,  that  has  a 
bow  to  it  over  its  top  ;  fill  it  alrnoft  full 
of  water,  and  hang  it  upon  the  prime 
conduftor,  as  high  from  the  table  as 
can  be,  and  remove  every  other  part 
of  the  apparatus  to  a  good  diftance 
from  it.  Then  turn  the  globe  by  the 
winch  to  electrify  the  water,  and  hold 
a  finger,  pointing  perpendicularly  down- 
ward,  over  the  middle  of  the  furface 
of  the  water,  and  very  near  it.  The 
eleftrified  water  will  then  rife  up,  in 
the  form    of  a  cone,    toward    the    end 

of 
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of  the  uneleftrified  finger;  which  fhews 
that  an  uneledlrified  body,  if  it  be  of  the 
condudling  kind,  will  attradt  an  eleftri- 

fied  one.- In  a  dark  room,    a  ftream 

of  fire  will  be  feen  ifluing  from  the  wa- 
ter to  the  finger;  which  Ihews  that 
water  is  a  conduftor  of  eledric  fire. 
See  §  3. 

EXPERIMENT    XIL 

T^e  Ele^frified  Water-jet, 

53.  Hang  the  leg  ^  of  a  fmall  glafs 
fyphon,  (Fig.  6.  of  Plate  2.)  into  the 
water  in  the  cup,  the  other  end  B  ot 
the  fyphon  having  been  turned  a  little' 
upward,  and  drawn  out  into  a  fmall 
capillary  bore.  Put  your  mouth  to  the 
end  B,  and  draw  the  air  out  of  the 
fyphon,  and  then  the  water  will  follow, 
and  fall  from  the  fyphon  in  drops. — 
But,  turn  the  globe  by  the  winch,  to 
eledlrify  the  water,  and  it  will  fly  to  a 
good  diftance  from  the  end  B  of  the 
z  fyphon. 
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fyphon,  in  one  continued  jet,  which 
will  have  the  appearance  of  fire  if  the 
room  be  darkened.  If  an  uneledlrified 
perfon  puts  his  finger,  or  any  piece  of 
metal,  upon  the  prime  condudlor,  the 
fire  will  immediately  ceafe,  and  the  jet 
will  flop  ;  but  when  the  finger  or  metal  is 
taken  away  from  the  conductor,  the  fire 
will  appear  again,  and  the  jet  will  fly 
out  as  before. 

From  this  it  (hould  feem,  that  when 
a  perfon's  blood  circulates  too  flow, 
eleftrifying  him  would  quicken  the  cir- 
culation. And  I  have  heard,  that  when 
a  vein  has  been  opened  by  a  lancet,  and 
the  blood  only  dropt  from  it,  electrifying 
the  perfon  has  caufed  the  blood  to  run  in 

a  briflc  ftream. But   I  never  faw  the 

experiment  tried.  The  method  of  elec-r 
trifying  people  will  be  ihown  in  the 
1 8th  experiment. 


EXPE 
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EXPERIMENT   XIIL 

A  Clock  put  in  Motion  by  Ele^ricity. 

54.  Put  the  end  A  of  the  crooked 
wire  ABC  (Fig.  6.  of  Plate  I.)  into  the 
hole  next  above  G  (Fig.  i.),  in  the  end 
of  the  prime  conduftor;  and  place  the 
wire  fo,  as  that  its  fharp  point  C  may- 
be juft  as  high  from  the  table  as  the 
great. wheel  of  the  clock  (Fig.  i.  of 
Plate  2.)  is.  Then  place  the  clock  fo  on 
the  table  as  that  the  point  of  the  wire 
may  be  about  an  inch  from  the  wings 
of  the  wheel;  and  in  fuch  a  diredlion, 
that  if  the  wire  were  hollow,  and  wind 
were  blown  through  it,  the  wind 
might  turn  the  wheel  according  to  the 
order  of  the  letters  a  b  c.  Then  turn 
the  globe  of  the  elecSrical  machine  by 
the  \yinch,  and  the  clock  will  be  put 
into  motion  by  the  fmall  force  of  the 
eleftric  ftream  thrown  off  by  the  point 
of  the    wire    againft    the  wings  of  the 

wheel ', 
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wheel;  and  the  fun  and  moon  will  be 
carried  round  the  dial-plate  (the  face 
of  which  is  reprefented  by  Fig.  2.)  fo 
as  to  fhew  their  apparent  diurnal  mo- 
tions, the  different  ages  and  phafes  of 
the  moon  (as  defcribed  in  §  30.),  and 
the  time  of  her  cominj^  to  the  meri- 
dian every  day  of  her  age,  accounted 
from  any  change  to  the  next  change 
after  it. 

EXPERIMENT   XIV. 

A  Jimple  Orrery  put  into  Motion  by 
EleBricity. 

55.  Having  fet  the  orrery  (§  31. 

Fig.  2.  of  Plate  2.)  properly,  near  the 
prime  conductor,  and  placed  the  above- 
mentioned  crooked  wire  fo  as  its  point 
may  be  even  with  the  great  wheel  B, 
and  tend  to  turn  it  in  the  diredlion 
a  b  c  dy  turn  the  glafs  globe  of  the 
eledrical  machine  by  the  winch,  and  a 
ftream  of  iire  will  iffue  from  the  wire 
to  the  wheel,   and  turn    the   whole  of 

the 
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the  moveable  work :  by  which  means^ 
the  earth  D  will  be  turned  round  its 
axis,  from  weft,  by  fouth,  to  eaft; 
and,  in  each  turn  of  the  earth,  the  in- 
dex E  will  go   round  all  the  24  hours 

on  the   dial-plate   e  *. In   the    time 

the  earth  and  index  turns  29!  times 
round,  the  moon  /  will  turn  once 
round  her  axis,  {hewi«g  all  her  various 
phafes ;  and  th-e  index  K  will  go  over 
all  the  29 1:  days  of  the  moon*s  age  on 
the  plate  L 

EXPERIMENT     XV, 

*j4  Model  of   a   Water-mill  turned  by  a- 
Stream  of  Electric  Fire.  ^ 

56.   Set  the  mill  (§  32. Fig  3.  of 

Plate  2O  properly,  near  the  prime  con- 
ducSor,  and  place  the  crooked  wire  fo 
as  its  point  may  be  direded  toward  the 
uppermoft  fide  of  the   great   wheel  A, 

*  By  a  ipiflake  in  the  engraving,  the  hours  are 
numbered  the  wrong  way  round  this  plate. 

Then 
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Then  turn  theglafs  globe  by  the  winch^ 
and  the  ftream.  of  fire  that  iffues  from 
the  point  of  the  wire  will  turn  the 
wheel;  and,  confequently,  all  the  other 
working  parts  of  the  mill. 

I  have  often  found,  that  either  of 
thefe  machines  will  be  put  into  mo- 
tion when  the  point  of  the  crooked 
wire  is  four  inches  from  the  wings  of 
the  great  wheel.  And  yet  my  elec-^ 
trical  machine  is  far  from  being  one 
of  the  ftrongeft  kind. 


EXPERIMENT     XVI. 

A  Model  of  a  triple  Pump-mill  (for  raifing 
Water  by  the  Force  of  the  Wind)  put 
into  Motion  by  EleBricity. 

57.  Set  the   mill  (Plate  3.)  defcribed 
in  §  34.  properly,  near  the  prime  con- 
ductor, and  place  the  crooked   wire    fo 
therein    as   its  point    may    be    direcfted 
2  ..  toward 
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toward  the  wings  of  the  wheel  A, 
Then  turn  the  glafs  globe  by  the  winch, 
and  the  ftream  of  eleftric  fire  that 
iffues  from  the  point  will  turn  the 
wheel  \  and  confequently,  the  pump- 
rods  will  be  alternately  moved  up  and 
down  in   the  pumps  AT,  O,  and  P. 


EXPERIMENT    XVII. 

^he  luminous  Glafs y  or  Aurora  Borealis. 

58.  This  is  one  of  the  fineft  of  all 
eledlrical  experiments,  and  owes  its  in- 
vention to  Mr.  John  Canton. — ■ — 
Take  the  glafs  A  a  (Fig.  4.  of  Plate  I.) 
by  either  of  its  ends,  and  hold  the 
other  end  to  the  prime  condudtor. 
Then  m^ake  the  room  quite  dark,  and 
turn  the  globe  of  the  machine  by  the 
winch.  On  doing  this,  the  glafs  will 
be  full  of  eledtric  fire,  which  will 
ftream  and  flafh,  exadlly  refembling 
the  Aurora  Borealis^   or  northern  lights 

in 
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in  the  heavens;  and  the  flafhing  will 
continue  for  feme  time  after  the  glafs 
is  removed  from  the  conductor.  When 
the  flafhing  ceafes,  and  you  continue 
to  hold  the  glafs  by  either  end  in  one 
hand,  apply  the  palm  of  the  other  hand 
to  the  other  end  of  the  glafs,  and  the 
fire  w^ill  appear  within  it  again. 
The  method  of  preparing  this  glafs  is 
fhewn  in  §  25. 

The  fire  is  always  within  the  glafs, 
but  adheres  invifibly  to  it  until  it  is 
thrown  off  therefrom,  and  put  into 
ad:ion  by  eledirifying,  or  by  rubbing, 
It  is  plain  that  it  is  not  the  elec- 
tric fire  from  the  machine  that  goes 
through  the  glafs  and  appears  within 
it;  for  after  it  has  been  ever  fo  long 
from  the  conduftor,  if  it  be  rubbed 
en  the  outfide  by  a  dry  hand,  it  will 
be  luminous  within.  If  it  were  not 
very  nearly  exhaufted  of  air,  fo  as  to 
leave  the  fmall  quantity  within  it 
rar-e  and  thin,  it  could  not  be  made 
luminous  either  by  means  of  the  elec- 
trical 
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trical  machine,  or  by  rubbing :  which 
(hews  that  air  afts  againft  the  eleclrical 
fire,  and  keeps  it  the  longer  from  flying 
off,  at  the  furfaces  of  bodies. 
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EleBric  Sparks   taken  from   the  Prime 
Condu6lor. 

59.  While  the  globe  is  turned  by  the 
winch,  the  points  /  (Fig.  i.  of  Plate  I.) 
attrafl:  the  fire  from  the  globe  to  the 
prime  condudor,  wherein  the  fire  be- 
comes accumulated  and  condenfed,  when 
there  is  no  other  conductor  therefrom 
to  carry  the  fire  to  the  ground.  But 
if  any  perfon,-  ftanding  on  the  floor, 
holds  a  knuckle  of  any  finger  near  the 
conduftor,  as  fuppofe  about  an  inch 
from  it,  the  condenfed  fire  will  fnap 
from  the  condudor  in  large  fparks  to 
his  knuckle;  and  give  him  rather  a  dif- 
agreeable  than  painful  fenfation :  and  as 
F  fafi 
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faft  as  the  fire  flies  to  his  knuckle,  it 
runs  off  by  his  arms  and  body  to  the 
ground.  If  he  holds  his  knuckle  very 
near  the  conducftor,  he  will  not  fee! 
the  fire  fo  fharp,  becaufe  he  has  it 
more  gradually,  and  in  a  conftant  fmall 
ftream  :  and  if  he  puts  his  finger  upon 
the  condudor,  he  will  not  feel  the  fire 
in  the  leaft,  although  he  receives  it 
juft  as  faft  from  the  conductor  as  it  is 
given  thereto  by  the  globe^ 


EXPERIMENT     XIX. 

Ele5t?'ic    Sparks    taken  from    the-  hum  an 
Body, 

60.  Having  warmed  the  glafs-footed; 
itool  (§  28.)  a  little  by  the  fire,  and 
wiped  it  all  over  to  clear  it  of  duft,  fet 
it  upon  the  floor,  and  let  any  perfon 
ftand  upon  it,  holding  one  end  of  a 
chain  (or  ^rather  of  a  wire),  the  other 
^nd  of  which  is  hooked  to  the  prime 
1  condudtorj^ 
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eonduftor  ;  the  chain  or  wire  being  held 
up  at  fome  diftance  from  the  table, 
and  no  chair,  table,  or  perfon  in  the 
room  being  within  a  foot  of  the  per- 
fon who  ftands  on  the  ftool.  Then 
turn  the  glafs  globe  of  the  machine  by 
the  winch,  and  all  the  fire  that  the 
prime  conduftor  receives  from  the  globe 
will  be  conduced  from  it  by  the  chain 
or  wire  to  the  perfon  on  the  ftool,  and 
he  will  be  ftrongly  eledlrified,  without 
feeling  any  thing  from  the  fire  he  re- 
ceives, unlefs  fome  perfon  who  ftands 
on  the  floor  touches  him  any  where  with 
the  finger ;  and  if  he  does,  all  the  fire 
will  fnap  againft  his  finger  from  the 
deftrified  perfon,  and  both  thefe  per- 
fons    will    feel    it    fmartly,    but  it   will 

do  no  harm  to  either  of  them. By 

this  method,  all  the  elecftric  fire,  vsrhich 
a  perfon  receives  while  he  ftands  on  the 
ftool,  may  be  drawn  off  from  any  part 
of  his  body  that  is  touched  by  a  per- 
fon ftanding  on  the  ground.  But  the 
perfon  who  touches,  fliould  prefent  his 
F  2  finger 
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finger  or  kfiuckle  very  briflcly  each  time, 
and  withdraw  it  quickly  each  time  he 
takes  off  the  fpark. 

In  this  experiment,  the  perfon  on 
the  flool  may  be  confidered  as  part  of 
the  prime  conduftorj  for  he  is  con- 
nefted  with  it  by  means  of  a  wire  or 
chain,  and  the  glafs  feet  of  the  ftool 
cuts  off  all  eledlric  communication  be- 
tween him  and  the  ground ;  fo  that  he 
retains  the  fire  till  it  be  drawn  off 
from  any  part  of  his  body,  as  it  was 
drawn  off  from  the  prime  condudor  it- 
felf  in  the  17th  experiment.  And  the 
glafs  tube  L,  on  which  the  prime  con- 
duftor  is  fupported,  cuts  off  all  elec- 
tric communication  between  it  and  the 
table.  If  it  were  fupported  by  any  fub- 
ftance  (§  3.)  that  conduits  the  eleftric 
virtue,  no  fparks  could  be  taken  from 
it,  nor  could  any  thing  be  eledlrified 
by  it,  for  all  the  eleftric  matter  would 
run  from  it  by  the  conducing  fubftance 
to  the    table  and  ground,    as  fail   as  it 

re- 
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received  that  matter  or  virtue  from  the 
globe. 

If  a  fmooth  ball  of  metal  be  fixed  on 
one  end  of  a  long  thick  wire,  and  the 
perfon  who  is  eledlrified  on  the  ftool 
hold  the  other  end  of  the  wire  in  his 
hand,  and  touches  any  other  perfon  in 
the  company  with  the  ball,  the  fire  will 
fnap  from  the  ball  to  that  perfon,  and 
he  will  feel  it  fmartly;  but  the  perfon 
who  holds  the  wire  will  fcarce  feel  any 
fcnfation  from   the  fire. 


EXPERIMENT     XX. 

"The  EleBrical  Kifs. 

61,  Suppofe  the  two  above-men- 
tioned perfons  be  a  gentleman  and  a 
lady.  Let  either  of  them  be  eledtri- 
fied  on  the  ijlafs-footed  ftool,  whilft 
the  other  ftands  at  a  little  diftance  on 
the  floor,  fo  that  the  clothes  of  the 
F  3  one 
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pne  may  not  touch  the  clothes  of  the 
other.  Then,  if  they  incline  their 
heads,  and  offer  to  falute  each  other, 
the  fire  will  fnap  from  the  lips  of  the 
eleftrified  perfpn  to  thofe  of  the  other, 
and  will  give  them  both  fuch  a  fmart 
and  mutual  rebuff,  as  will  make  them 
feparate  without  being  able  to  accom- 
lifli  their  defign,  unlefs  they  have  beea 
apprifed  of  the  confequence  before,  and 
have  refolution  enough  to  bear  the  fmart 
of  the  eleftiic  fire. — • — In  this  experi- 
ment, nothing  but  the  lips  (hould  touch: 
for,  if  the  gentleman  puts  his  hand  upon 
the  lady,  it  will  draw  off  the  fire. 


EXPERIMENT    XXI. 

Setting  Spirits   of  Wine   on  Fire, 

62.  Let  one  perfon  be  eleftrified,  as 
in  the  laft  experiment,  while  another 
ftands  at  fome  diftance  on  the  floor.  If 
either  of  them  holds  a  filver  fpoon  with 

fome 
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fome  recSified  fpirits  of  wine  in  it, 
and  warms  the  fpirits  a  little,  by  hold- 
ing the  fpoon  over  the  flame  of  a  candle, 
and  the  other  perfon  then  prefents  the 
tip  of  his  finger  brifkly  toward  the 
fpirits,  a  fnap  of  eledric  fire  will  enfue, 
which   will  fet  the  fpirits  all  in  a  flame 

diredly. The   perfon   who    prefents 

his  finger  muft  withdraw  it  immedi- 
ately,  left  the  flame  fliould  hurt  him. 


EXPERIMENT   XXII. 

T!he  diverging  EleBrical  Flame, 

63.  Let  the  perfon  eleflrified  on  the 
ftool  hold  a  fword  in  his  hand,  or  any 
other  pointed  piece  of  metal  that  is  well 
poli{hed.  Then,  if  the  room  be  dark- 
ened, a  bluifh  flame  will  be  feen  to 
ilTue,  in  a  diverging  ftate,  from  the  point, 
and  continue  as  long  as  the  globe  of  the 
machine  is  turned  by  the  winch,  unlefs 
fome  perfon  ftanding  on  the  floor  touches 
F  4  him 
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him  who  holds  the  fvvord;  and  if  this 
be  done,  the  flame  will  immediately  dif- 
appear,  becaufe  the  perfon  who  touches, 
draws  off  all  the  eledlric  virtue  from  him 
who  holds  the  fword.  The  fame  will 
happen,  if  a  perfon  {landing  on  the 
floor  put  his  finger  upon  the  prime 
condudlor;  but  the  moment  he  with- 
draws his  finger  the  flame  will  appear 
again. 


EXPERIMENT     XXIII. 

T'he  Diadem  of  Beatification. 

64.  Put  a  hoop  of  leather  that  is  fil- 
vered  and  lackered  round  a  perfon's 
head,  and  let  him  be  electrified  on  the 
glafs-footed  fl:ool ;  then  let  a  perfon 
{landing  on  the  floor  hold  the  tips  of 
his  fingers  near  the  hoop,  moving  them 
round  and  round  it,  and  briflc  flaflies 
pf  eleftric  lightning  will  come  from  the 

hoop 
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hoop  to  the   fingers,   and  be  felt  like  a 
gentle  cool  breeze  of  v/ind. 

EXPERIMENT     XXIV. 

Giving  a  Shock   to   the  Teeth, 

65.  Let  the  eledrified  perfon  hold 
a  piece  of  money  between  his  teeth, 
and  a  perfon  ftanding  on  the  floor 
touch  it :  the  fhock  will  be  fo  itrong 
as  will  probably  make  him  drop  the 
money,  efpecially  if  his  lips  do  not 
touch  it. 

EXPERIMENT     XXV. 

That   an    eleBrified  Perfon   may  be   conji- 
dered  as  an  additional  Part  to  the  Prime 

Condutlor, 

66.  Let  the  fly  efghik  {Exp.  V.) 
b«  hung  upon  the   fharp  point  of  the 

crooked 
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crooked ,  wire  c  d  (Fig.  i.  of  Plate  I.), 
and  a  perlbn  eledtriiied  on  the  glafs 
ilool  hold  the  wire  by  the  other  end 
in  his  hand.  Then,  as  long  as  the 
glafs  globe  is  turned  by  the  winch,  the 
fly  will  turn  round  with  as  quick  a 
motion  as  it  did  when  the  wire  was 
ftuck  into  the  prime  conductor,  in  the 
5th  experiment. 


EXPERIMENT     XXVI. 

Charging   and  difcharging    coated   Glafs 
Jars. 

67.  Place  the  jar  A  (§  23. Fig.  2. 

of  Plate  I.)  fo  on  the  table,  that  the 
ball  a^  on  the  top  of  its  wire,  may  be 
about  the  eighth  part  of  an  inch  from 
the  ball  G  (Fig.  i.)  of  the  prime  con- 
duftor.  Then  turn  the  glafs  globe  of 
the  machine  by  the  winch,  and  all  the 
eleftric  fire,  which  the  points  /  take 
from   the  globe   to  the   condudlor  will 

fly 
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Hy  from  its  ball  G  to  the  ball  a  of 
the  jar,  and  thence  it  will  run  down 
the  wire  to  the  lining  on  the  bottom 
of  the  jar,  and  diffufe  itfelf  all  over 
the  infide  of  the  jar  as  far  as  the  lining 
goes,  and  will  be  accumulated  and  con- 

denfed  there  in  the  glafs. Continue 

turning,  as  long  as  you  fee  the  fire 
l^etween  the  prime  conductor  and  ball  a 
of  the  jar;  and  when  the  iire  ceafes, 
you  may  leave  off  turning,  for  the  jar 
has  .got  its  full  charge,  and  can  receive 
no    more,    if  you    fhould    continue   to 

turn   ever   fo   long   afterward. This 

done,  take  hold  of  the  difcharger  B  , 
(Fig.  2.)  by  the  middle,  and  firft  ap- 
ply the  knob  i  (on  the  lower  end  of 
the  difcharger)  to  the  outfide  of  the  jar 
near  the  bottom ;  and  keeping  it  there, 
put  the  upper  knob  c  to  the  ball  a  of 
the  jar  wire,  and  the  jar  will  be  dif- 
charged  of  its  fire,  with  a  loud  fnap ; 
but  the  perfon  who  holds  the  difcharger 


will  feel  nothing  from  the  fire. 


The 
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The  jar  has  no  more  fire  when  it 
is  charged  than  what  it  had  before; 
for  the  metal  coating  condufts  juft  as 
much  fire  from  its  outfide  to  the  table 
sind  ground,  as  the  prime  condudor 
threw  into  its  infide  by  the  wire  and 
the  metal  lining;  by  which  means,  the 
infide  is  eledrified  plus  (§  6.),  ^nd  the 
outfide  minus- — -r-So  that  what  we  here 
call  charging,  is  only  forcing  more  fire 
into  the  infide  than  it  naturally  had, 
(§  2.  and  4)  whilfl:  the  table  carries  off 
juft  as  much  of  the  natural  quantity 
from  the  outfide  by  the  coating.  And 
what  we  call  difcharging,  is  only  mak- 
ing a  conducing  communication  be- 
tween the  lining  and  ^coating  of  the 
jar,  by  means  of  the  bended  wire  5, 
through  which  the  accumulated  fire 
flies  from  the  furcharged  infide  to  the 
vacant  outfide  of  the  jar,  and  fo  re- 
flores  the  equilibrium  ;  which  could  not 
have  been  reftored  if  the  outfide  had 
not  loft  as  much  as  was  forced  into 
the   infide. 

When 
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When  the  jar  is  charged,  a  perfon 
may  take  hold  of  it  very  fafely  with 
one  hand,  by  the  coating  near  the  bot- 
tom, and  fet  it  down  upon  any  other 
part  of  the  table  before  he  difcharges 
it.  But  he  mull  be  careful  not  to 
touch  the  ball  a  with  his  other  hand : 
for,  if  he  does,  he  will  afl:  the  part 
of  a  difcharger  himfelf,  and  receive  the 
w^hole  fire  of  the  jar  through  his  arms 
and  breaft;  which  will  not  only  give 
him  a  violent  fliock,  but  will  alfo  en- 
danger the  jar;  for  if  he  lets  it  drop 
from  his  hand,  it  may  be  broke  bv 
the   fall. 

In  charging  the  jar,  efpecially  if  it 
be  large,  it  fliould  be  fet  upon  a  pew- 
ter plate  ;  that  when  it  is  to  be  dif- 
charged,  the  lower  knob  of  the  bended 
wire  B  may  be  applied  to  the  edge  of 
the  plate,  before  the  upper  knob  be 
applied  to  the  ball  a  of  the  jar-wire. 
For  then  the  fire  will  be  difFufed  all 
over   the  plate,    and   go    equally   to  all 

parts 
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parts  of  the  outfide   of  the  jar  by  the 

coating. Experience  has  taught  me 

this,— ^having  found,  that  when  all  the 
difcharged  fire  has  ftruck  upon  one 
point  of  the  outfide,  it  has  made  a  hole 
quite  through  the  coating,  glafs,  and 
lining :  and  when  this  happens,  the 
jar  is  rendered  ufelefs. 

1  have  fometimes  found,  that  although 
a  jar  received  the  fire  very  freely  into 
its  infide  from  the  prime  conductor,  yet 
it  could  not  be  in  the  leaft  charged 
thereby.  For,  on  applying  the  dif- 
charger  B,  there  was  no  flaili.  And 
always,  on  ftripping  off  the  coating  from 
fuch  a  jar,  I  have  found  the  glafs  to 
be  cracked  or  rent.  So  that,  all  the 
eledlric  virtue,  which  the  infide  had  x 
received  from  the  machine,  run  through 
the  crack  to  the  outfide,  and  was  car- 
ried off  by  the  coating  and  table. 

This  (I  think)  (hews  very  plainly,  that 
the  eleftric  fluid  cannot  pafs  through 
found  glafs,  unlefs  it  comes  with  a  force 

fufficient 
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fufficlent  to  break  it,  as  lightning  often 
breaks  glafs-windows. 

EXPERIMENT     XXVIL 

Shewing^  that  in  charging  a  'Jar,  as  much 
Fire  is  carried  off  from  its  Outfide  by 
the  Coatifig,  as  is  thrown  into  its  Injide' 
by  the  Lining, 

68.  Put  a  crooked  wire,  as  de  (Fig.  3. 
of  Plate  I.)  into  a  hole  in  the  top  of 
the  ball  JD,  which  is  fixed  on  the  top 
of  the  bended  wire  B  {See  §  24.) :  the 
point  e  of  the  wire  d  e  being  made 
fliarp,  and  of  equal  height  with  the 
top  of  the  great  wheel  A  of  the  mill 
(Fig.  4.  of  Plate  II.),  which,  in  the  15th 
experiment,  was  turned  by  a  ftream  of 
eled:ric  fire,  from  the  point  C  of  the 
crooked  wire  (Fig.  6.  of  Plate  I.),  when 
the  blunt  end  A  was  ftuck  into  a  hole 
in  the  prime  conduftor ^-Things  be- 
ing thus  prepared,  fet  the  jar  ^  (Fig.  3. 

of 
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of  Plate  I.)  upon  a  large  pane  of  glafs; 
dry  and  free  from  dufl: ;  which  will  cut 
off  all  eledric  communication  between 
the  jar  and  the  table.  And  let  the  iar 
and  mill  be  fo  placed,  that  the  ball  C 
of  the  jar-wire  may  be  within  the  eighth 
part  of  art  inch  of  the  prime  conduclorj 
and  the  wings  of  the  great  wheel  of  the 
mill  about  an  inch  from  the  point  e  of 
the  additional  bended  wire  li  e.  Then 
turn  the  glafs  globe  of  the  eleflrical 
machine  by  the  winch,  to  charge  the  in- 
fide  of  the  jar ;  and  the  eledlric  fire  from, 
the  outfide  will  go  off  from  the  coatings 
by  the  wire  B  D  d  e^  and  turn  the  mill 
the  fame  way,  and  wdth  the  fame  velo- 
city, as  it  w^as  turned  in  the  I5tl;i  ex- 
periment by  the  fire  directly  from  the 
prime  conduftor.  When  the  jar  has 
received  its  full  charge,  and  no  more 
fire  appears  betv/een  the  ball  C  and  the 
prime  condudtor^  the  mill  w-'ill  flop. 
But  difcharge  the  jar,  as  in  the  forego- 
ing experiment,  and  begin  to  charge  it 
again ;    and  then  the  mill  will  begin  to 

3  g^ 
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go,  and  continue  going   till  the  jar  has 
got  its  full  chargCi 

This  proves,  to  a  demon ftration,  that 
the  eledric  fire  goes  as  fajft  from  the 
outiide  of  the  jar,  as  the  machine 
throws  it  into  the  infide.  For  the  wire 
B,  that  goes  from  the  outfide  coating 
to  the  mill,  has  no  communication 
either  with  the  infide  of  the  jar  or 
with  the  prime  condudor.  And  that 
the  outfide  has  parted  with  all  its  na- 
tural quantity  of  fire  (or  at  leaft  with 
as  much  as  the  infide  had  received 
from  the  machine) ;  feeing  that  the 
mill  flops  when  the  fire  ceafes  to  go 
from  the  prime  conductor  into  the  jar. 

If  the  jar  be  placed  on  the  table^ 
without  having  the  pane  of  glafs  be- 
tween it  and  the  table,  the  mill  will 
not  be  put  into  motion  by  charging 
the  jar;  which  iliews  that  the  fire  runs 
oflF  from  its  outfide  to  the  table,  as  faft 
as  the  machine  throws  fire  into  its  infide. 

G  EXP  E-- 
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EXPERIMENT    XXVIII. 

Striking  a  Hole    through  a  Card. 

69.  Having  charged  the  jar  A  (Fig, 
2.)  as  in  the  24th  experiment,  hold  a 
card  with  one  hand  clofe  to  the  coat- 
ing of  the  jar  near  the  bottom.  Then 
apply  the  loweft  knob  of  the  difchar- 
ger  B  to  the  card,  and  keeping  it  there, 
put  the  uppermoft  knob  to  the  ball 
of  the  jar-wire;  and  the  whole  contents 
of  the  jar  will  be  difcharged  through 
the  card,  and  will  make  a  hole  thro* 
that  part  of  it;  and  it  will  have  a 
ftrong  fulphureous,  or  rather  phofpho- 
real   fmell. 

Dr.  Franklin  has  (hewn,  that  elec- 
tric fire  is  the  very  fame  with  that  of 
liohtninq:  from  the  thunder-clouds  j 
for  he  has  drawn  it  from  them,  and 
charged  his  jars  therewith,  and  found 

alJ 
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all  the  efFecls  of  difcharging  to  be  the 
fame  as  if  the  jars  had  been  charged 
by  the  eledrical  machine. — ■■ — No  won- 
der then,  if  the  fmall  quantity  that  a 
jar  can  hold  v/ill  ilrike  a  hole  through 
a  card,  or  even  through  a  quire  of  paper, 
if  the  jar  be  large,  that  the  lightning 
from  a  cloud  whofe  furface  is  equal  to  fe- 
veral  hundred  acres  fhould  tear  trees  or 
deflroy   buildings,  when  it  breaks   upon 

them. Lightning  kills  animals  and 

melts  metals :  the  fame  has  been  done  by 

electricity. Ligli^tning    fmells     like 

fulphur  or  phofphorus  where  it  breaks, 
and  eleftric  fire  does  the  fame. 

Dr.  James  Lind  at  Edinburgh  has 
put  up  a  long  rod,  with  a  wire  twifted 
round  it,  on  one  of  the  chimneys  of 
his  houfe,  and  hooked  one  end  of  a 
long  chain  to  the  foot  of  the  rod  at  the 
chimney-top,  letting  the  other  end  go 
down  into  the  ground.  From  any  con- 
venient part  of  the  chain,  he  brings 
a  wire  to  a  coated  jaY  in  his  room. 
G  2  When 
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When  a  thunder-cloud  paffes  over  the 
houfe,  the  lightning  comes  filently  frarn 
it  to  the  rod,  and  is  conduced  down  by 
the  wire  twifled  round  it,  to  the  chain, 
which  condudis  the  greateft  part  of  the 
lightning  filently  down  to  the  earth, 
although  2  fufficient  quantity  thereof 
will  go  by  the  crofs  wire  from  the 
chain  to  his  eledtric  jars ;  and  when 
fhey  are  fully  charged,  no  more  of  the 
lightning  can  go  that  way.  —  I  have 
feen  him  charge  them  by  that  me- 
thod, and  ,difcharge  them  in  the  com- 
mon way;  all  the  fame  as  when  he 
charged  them  by  his  eledlrical  machine. 

He  has  alfo  cdnne6ted  a  fet  of  bells 
(See  Exp.  6.)  after  Dr.  Fx^anklin*s  me- 
thod, with  a  wire  from  his  chain, 
and  infulated  them  by  hanging  the 
hook  ^  upon  a  tube  of  glafs.  So 
that  whenever  a  low  thunder-clcud 
goes  over  his  houfe,  the  rod  draws 
lightning  from  the  cloud  to  the  bells, 
which    fets     them    a    ringing,    as     if 

they 

3 


TO   ELECTRICITY.        85 

tliey  were  made  to  ring  by  elt-d:rl- 
ci.ty. 

Perfons  who  are  fond  of  fhooting 
ought  never  to  go  out  with  their  guns 
when  there  is  any  appearance  of  thun- 
der.  For    as   all    metals    a'ttra<9:   the 

lightning,  if  it  fhould  happen  to  break 
upon  the  gun-barrel,  the  man  vv^ho  car- 
ries the  gun  would  be  in  the  moft  im- 
minent   danger  of    his    life.  If  he 

fees  a  thunder-cloud  near  hmi,  the 
bed  thing  he  couJd  do,  v/ould  be  to  fet 
the  gun  upright  on  the  ground,  again  ft 
a-ny  thing  which  would  keep  it  in  that 
pofition,  and  run  away  from  it  as  faft 
as  he  can :  and  then,  if  the  thunder 
fhould  happen  to  break  upon  the  gun- 
barrel,  it  would  all  run  dowo  thereby 
to  the  o-round^ 

As   water    is    a   cunduclor   of   light- 

ndng,   a  perfon,    whofe   hat,    wig,     and 

clothes  were   well  wetted,  would  be  in 

JLefs  danger   from   lightning  that    broke 

C  3  xipon 
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upon  his  head;  becaufe  the  moft  of  it 
would  run  down  by  his  wet  clothes  to. 
the  ground. 

No  perfon  ought  to  go  near  trees,  cr 
ftand  below  their  tops,  in  the  time  of 
thunder :  for  if  it  fhould  happen  to  break 
upon  the  top  of  the  tree  under  which  he 
then  flood,  the  tree  would  condufl:  the 
lightning  to  his  body. 

When  it  thunders,  people  in  a  room 
fhould  always  keep  as  far  as  they  can 
from  the  walls ;  efpecially  from  that 
wall  in  which  the  chimney  is ;  becaufe, 
when  the  lightning  comes  down  a  chim- 
ney, it  generally  fpreads  about  the  ad- 
joining wall. — =• — And  it  v/ould  be  right 
for  them,  in  the  time  of  thunder,  to  put 
the  money  out  of  their  pockets  and  take 
the  buckles  out  of  their  ihoes.  In  (hort,  - 
they  (hould  then  have  no  kind  of  metal 
about  them  if  they  can  help  it. 


EXPE- 
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EXPERIMENT    XXIX. 

Striking  Gold  Leaf  into  Glafs, 

70.   Take  two  flips  of  common  win- 
dow-glafs,     each   about  an    inch     broad 
and  four  inches  long :    then  take   a  flip 
of  gold  or  filver  leaf,  about  the  breadth 
of  a   ftraw,    and   fix   inches   in  length ; 
and   put  it  between  the   glafles  length- 
wife,    in    the   middle,  letting    the   ends 
of  the    leaf  hang    an   inch  without   the 
glafles  at  each  end.     Tie  the  glaffv^s  clofe 
together,     by    wrapping    a    ftrong    filk 
thread  round  them,  and  lay  them  down 
on  the  table,   (o  as  one  end   of  the  me- 
tal   leaf  may    be  in    contadt    v/ith    the 
coating,  at  the   bottom  of  a  jar,  placed 
fo  as  that  it  may  be  charged  at  the  prime 
condudor.     Then    charge  the    jar,    and 
having  put  one    end   of   the    difcharger 
upon    that    part    of    the    leaf    that    lies 
without    the  glafs    flips  at  their  far: heft 
G  4  end 
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end  from  the  jar,  apply  the  other  end  of 
the  difcharger  to  the  ball  on  the  top 
of  the  jar-wire;  and  all  the  fire  in  the 
jar  will  be  dlfcharged  through  '""•  he 
metal  leaf.  If  the  flips  of  glafs  re- 
main whole,  you  will  fee  that  the 
leaf  is  mifiing  in  feveral  places;  and 
inftead  of  it  a  metallic  ftain  upon  both 
the  glafles,  exadly  alike.  When  they 
are  taken  afunder,  you  will  obferve 
that  the  leaf  has  been  melted  by  the 
electric  lightning;  and  aftually  driven 
into  the  very  fubftance  of  the  glafs, 
as  neither  aqua  fortis  nor  aqua  regia  will 
take  it   o|F. 

EXPERIMENT     XXX. 

Giving  a  Per/on  an  EleBric' Shock, 

71.  Let  the  perfon  put  a  finger  of  one 
hand  to  the  coating  of  a  charged  jar  near 
the  bottom,  and  then  put  a  finger  of  the 
other  hand  to  the  ball  of  the  jar-wire. 
He  will  then  aft  the  part  of  the  wire- 
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difcharger,  and  receive  a  fliock  th  rough 
his  arms  and  breaft.  The  whole  fire  in 
the  jar  running  thence  by  the  wire  and 
his  nger,  through  that  arm  and  his 
breaft,  the  neareft  way  to  the  coating, 
by  the  other  arm  and  finger  that  touched 

the  outfide. The   perfon   ought   not 

to  grafp  the  jar  by  the  coating;  much 
lefs  to  lift  it  up  from  the  table :  be- 
caufe,  in  the  former  cafe,  the  fhock 
might  make  him  inadvertently  pu(h 
down  the  jar;  and  in  the  latter,  he 
muft  have  very  great  refolution  if  he 
lets   not  the    jar  fall   from    his   hand. 


EXPERIMENT    XXXI. 

Confining  a  Shock  to  any  Part  of  the  Body. 

72.  Suppofe  it  wxrc  required  to  con- 
fine the  whole  of  a  fhock  to  that  part 
of  the  arm  v/hich  is  between  the 
flioulder  and  elbow.     Tic  one  end  of  a 

metal 
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metal    chain    to    the  elbow   by    a   rib- 
bon,   or    piece   of  filk    cord,     and    put 
the   other    end  round   the  bottom  of  a 
jat*    fet    to     be    charged   at    the    prime 
conductor.     Then   tie  one  end   of  ano- 
ther chain  in   the  fame   manner   to  the 
fhoulder,   and   defire    an  affiftant  to  take 
hold  of  that  chaih,   about  a   foot    from 
the  other  end,   holding  it  quite  clear  of 
the  former  chain,  and  fo  as  he  may  con- 
veniently   ftrike    the     prime     conductor 
v/ith    the    loofe    end   that   hangs    down 
from  his  hand.     When  the  jar  is  char- 
ged,   let    the     affiftant    ftrike    any   part 
of  the  prime  condudlor  with    the    loofe 
end   of  the   chain ;    this   will   difcharge 
the  jar,    and   the   perfon   to   whom   the 
chains  are    tied  will   receive   the  ftiock, 
which    will    only   go   through  the  part 
of  his  arm  between  the  chains,  and    he 
will  feel  it  no  where  elfe.     For  the  fire 
that    flies    from    the  jar   by    one   chain 
will  return    to  it   by  the  other,    as  it  al- 
ways   takes    the  neareft   courfe   that    it 
can   find  by   the  beft  condudlor.     And, 

as 
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as  metal  condudls  eleftric  iire  better 
than  the  human  body  does,  the  affift- 
ant  who  holds  the  chain  will  receive  no 
(hock. 

If  it  were  required  to  give  a  (hock 
to  any  tooth,  or  part  of  the  gum ;  take 
the  machine  defcribed  in  §  33,  and 
reprefented  by  Fig.  5.  of  Plate  2.  And 
holding  it  on  the  gum,  with  the  tooth 
between  the  ends  c  and  /  of  the  wires 
a  i  c  and  ti  ef,  hook  the  chains  g  and  A 
on  the  other  ends  of  thefe  wires;  put  the 
other  end  of  the  chain  g  round  the 
bottom  of  a  coated  jar,  and  deiire  an 
alliftant  to  hold  the  chain  /j,  hanging 
down  from  his  hand,  as  in  the  above 
experiment  ;  the  chains  not  touching 
one  another,  and  both  of  them  clear 
of  the  table.  Then,  having  charged 
the  jar,  defire  the  affiilant  to  ftrike  the 
prime  condudlor  with  the  loof:?  end  of 
the  chain  /j ;  this  will  difcharge  the 
jar,  and  give  the  peribn  a  ihock,  which 
will  be  felt  only  in  the  tooth  and  gum 

that 
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that  is  taken  in  between  the  wires  at  c 
and/. 

EXPERIMENT    XXXII. 

Giving  a  Shock  to  any  Number  of  Per Jons 
who  dejire  it, 

73.  Let  all  the  perfons  join  hands,  fo 
as  to  form  a  fort  of  chain ;  and  fland 
fo,  as  the  firft  perfon  at  either  end  of 
the  chain  may  hold  one  end  of  a  wire 
in  the  hand  that  joins  not,  the  other 
end  of  that  wire  being  below  the  bot- 
tom of  the  jar  to  be  charged ;  and  the 
perfon  at  the  other  end  of  the  chain 
may  touch  the  prime  condudlor  (when 
defired)  with  the  hand  which  the  one 
aiext  him  has  not  hold  of.  Then 
charge  the  jar,  and  let  the  laft  perfon 
touch  the  condudlor  with  his  loofe 
hand;  which  will  difcharge  the  jar, 
and  give  them  all  a  fhock  at  the  fame 
inftant. 

As  all  the  perfons  are  conneded  toge- 
ther, they   form  a   complete  difcharger. 

The 
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The  one  who  holds  the  wire  on  which 
the  jar  ftands,  afts  the  part  of  the  end  b 
(Fig.  2.  of  Plate  I.)  of  the  difcharging 
wire  that  touches  the  bottom  of  the  jar: 
and  the  perfon  who  touches  the  prime 
conduftor  (which  is  the  liime  in  eftedt 
as  if  he  had  touched  the  ball  a  of  the 
jar-wire)  ads  the  part  of  the  end  c  of  the 
difcharging  wire  that  touches  the  ball  a, 
*— —  The  reafon  why  all  the  perfons 
feel  the  fliock  at  the  fame  inftant  may 
be  underftood  by  reading  the  fecond, 
third,  and  fourth  paragraphs  of  the  firft 
fedion. 

If  a  bafon  of  water  be  placed  between 
every  two  of  the  perfons  who  defire  to 
have  a  fhock,  they  will  have  no  occa- 
lion  to  join  hands,  nor  even  to  touch 
one  another,  but  only  to  dip  the  fingers  of 
the  hands  in  water  that  otherwife  would 
have  joined.  And  when  the  jar  is  dif- 
charged,  they  will  all  receive  a  (hock. 

And,  if  there  were  as  many  canals  of 
water  (each  as  long,  as  that  in  St.  James's 

park) 
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park)  as  there  are  perfons  who  want  to  take 
the  (hock,  and  thefe  canals  fo  Situated  as 
to  form  a  kind  of  circle,  and  their  neigh- 
bouring ends  had  about  three  feet  of  folid 
ground  betwixt  them,  and  perfons  {land- 
ing on  thefe  intervals  of  ground  fhould 
put  one  of  their  hands  in  the  water  on 
the  right  fide,  and  the  other  hand  into 
the  water  on  the  left,  it  will  anfwer  as 
well    as    if   they   had   flood    clofe,  and 

joined   hands   as   above. Dr.  Watfon 

has  given  an  electric  fhock  to  two  per- 
fons who  were  two  miles  diftant  from 
each  other ;  and  who,  by  having  flop- 
watches  in  their  hands,  found  that  they 
felt  the  fliock  at  the  fame  inflant  *. 
*  P'  ■'    "T^-nf.  abridged,  vol.  x.  p  363. 


EXPE- 
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EXPERIMENT     XXXIII. 

Giving  a  Shock  by  the  Magic  PiBiire. 

74.  Set  the  face  of  the  pidlure  (§  27.) 
to  the  ball  G  of  the  prime  condudlor, 
and  turn  the  globe  by  the  winch  to 
electrify  it.  Then  take  it  away,  and 
holding  it  by  the  top  of  the  frame,  in 
a  horizontal  polition,  with  the  face  up- 
ward, lay  a  fmall  gilt  piece  of  metal, 
made  in  the  form  of  a  crown,  upon 
the  head.  This  done,  defire  any  per- 
fon  to  take  hold  of  the  foot  of  the  frame 
with  one  hand,  and  take  off  the  crown 

with  the  other. In  attempting  to  do 

this,  he  will  fail  of  his  defign ;  for  the 
moment  he  touches  the  crown,  he  will 
receive  a  ftrong  (hock. — You  muft  con- 
tinue to  hold  by  the  top  of  the  frame  all 
the  while,  and  will  have  nothing  to  fear ; 
becaufe  none  of  the  electric  virtue  with 
v.'hich  the  pidure  was  charged  can  come 

to 
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to  your  hand.  But  if  you  quit  youi* 
hold,  and  truft  to  him  who  holds  by 
the  foot  of  the  fran:ie,  the  fhock  will 
make  him  quit  his  hold;  and  the  pic- 
ture may  be  broke  by  the  fall. 

The  pidure-glafs  being  coated  by  the 
gilding  on  both  its  fides,  as  far  as  the  pan- 
nel  in  the  middle  was  cut  out ;  and  a  com- 
munication having  been  formed  on  the 
lower  part  of  the  back  of  the  border, 
by  a  flip  of  gilding  between  that  on  the 
back  of  the  glafs  and  on  the  infide  of 
the  foot  of  the  frame;  and  the  perfon 
who  holds  by  that  part  of  the  frame 
touches  the  gilding  there  with  his  fingers^ 
and  the  crown  with  his  other  hand ;  he 
receives  the  fhock  after  the  fame  manner 
as  if  he  had  touched  the  coating  of  a 
charged  jar  with  one  hand,  and  the  ball 
of  the  jar-wire  v/ith  the  other ;  as  in 
Exp.  28. 


£  X  P  E- 
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EXPERIMENT    XXXIV. 

T'he  feemiiigly  animated  Spider. 

75.  Take  away  the  crooked  wire  d e 
(Fig.  3.  of  Plate  I.)  from  the  ball  £), 
and  place  the  jar  A  fo  as  its  ball  C 
may  touch    the   prime  conduftor :    then 

turn   the  winch   to  charge  the  jar. ^' 

When  it  is  charged,  take  hold  of  it  by 
the  coating,  below  the  ring  of  the  wire 
J5,  and  place  it  fo  on  the  table  as  that 
the  cork-fpider  £  (§  24.)  may  hang 
mid-way  between  the  balls  C  and  T)y 
— —  The  fpider  will  then  begin  to 
move  from  ball  to  ball,  ftretching  out 
his  legs  toward  each  ball  as  he  ap- 
proaches it^  and  grafping  each  ball  with 
his  legs  when  he  touches  it,  as  if  he 
were  really  animated. 

The    infide    of  the    jar   is    eledlrified 
pluSy   or   pofitively,    and    fo   is    its  wire 

H  and 
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and  ball  C;  but  the  outnde  of  the  jar, 
and  the  wire  B  with  its  ball,  are  elec- 
trihed  minus,    or  negatively.     f^See  Exp, 

XXIV.) The    pofitively    electrified 

ball  C  attrads  the  uneleftrified  fpider, 
and  electrifies  him  when  he  touches  it ; 
he  is  then  repelled  from  that  ball  to 
the  negatively  eledlrified  ball  D ;  and, 
by  his  linen  legs,  which  are  conduc- 
tors, he  depofites  all  the  fire  upon  D 
that  he  had  taken  from  C;  and  then, 
as  the  ball  D  has  unele^flrified  him,  he 
is  again  attrafted  by  the  ball  C,  which 
yet  continues  to  be  electrified  pofitively, 
becaufe  he  had  carried  off  but  veiy  little 
fire  from  the  infide  of  the  jar.  And 
thus  he  will  continue  to  be  alternately 
attrafted  and  repelled  till  he  has  car- 
ried all  the  furcharge  of  fire  from 
the  infide  to  the  outfide  of  the  jar ; 
and  then,  having  reftored  the  equili- 
brium between  both  fides,  he  will  have 
done. 

Th« 
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The  filk  thread  a  by  by  which  the 
fpider  is  hung,  being  a  non-condudor^ 
makes  him  retain  the  eledric  virtue 
he  received  from  C  till  he  depofites  it 
upon  D,  If  he  had  been  hung  by  a 
linen  thread,  he  w^ould  have  ftuck  by 
the  ball  C;  and  as  faft  as  he  received 
the  eledric  virtue  therefrom,  it  would 
have  run  off  by  the  thread  to  the  ciel- 
ing  of  the  room,  and  returned  gradu- 
ally from  thence  by  the  walls,  floor,  and 
table,  to  the  outfide  of  the  jar.  And 
then  the  fpider  would  have  left  that  ball^ 
and  hung  midway  at  reft  between  it  and 
the  other. 


EXPERIMENT     XXXV. 
"The  life  of  pointed  Metal  Rods. 

76.   Every  thing  having  been  removed 

from  the  prime  conductor,   take  a  fmall 

lock  of  cotton,    and   draw   out  part   of 

it  into  the  form  of  a  thread,    about  an 

H  a  inch 
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inch  long,  and  fix  the  end  thereof  by 
a  little  bit  of  bees-wax  to  the  under- 
mod  fide  cf  the  condudor,  fo  that  it 
may  hang  down  therefrom,  as  between 
^and  Xy  and,  with  both  your  hands, 
pull  out  the  reft  of  the  cotton  till  it 
be  very  thin,  and  hang  together  by  little 
fhreds.  Then  hold  a  needle  in  your  left 
hand,    keeping   the  point  of  it   covered 

with    the    top   of    the    fore-finger. 

This  done,  turn  the  globe  of  the  elec- 
trical machine  by  the  winch,  to  eleftrify 
the  cotton,  which  will  make  all  the 
parts  of  it  repel  each  other,  and  fwell 
out  into  a  larger  fize  than  before.  Con- 
tinue turning  the  winch,  and  hold  the 
tip  of  the  finger,  that  covers  the  needle's 
point,  upward,  below  the  cotton,  which 
will    then    ftretch    itfelf    downward    to 

meet  your  finger. But  withdraw  the 

finger  to  fhew  the  point  of  the  needle 
toward  the  cotton,  and  the  cotfon  will 
immediately    flirink    upward    from    the 
point  toward  the  prime  condudtor. 
And  thus,   by  alternately  covering  and 

un- 
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uncovering  the  point  of  the  needle,  the 
cotton  will  flretch  downward  and  {]:irink 
i^pward,  as  long  as  you  keep  turning 
the  winch.  T^ bis  is  one  of  Dr,  Franklin's 
Experimefits. 

When  the  cotton  is  replete  with  elec- 
tric fire,  it  expands,  and  flretches  itfelf 
toward  the  earth,  like  a  cloud  filled  with 
lightning  and  highly  eledrified  there- 
with. The  uneledlrified  finger  attrads 
the  cotton  toward  it ;  as  the  thunder- 
cloud, being  more  highly  eledlrified  than 
the  earth  below  it,  is  attracted  by  the 
earth.  The  point  of  the  needle  draws 
off^  the  e],edlric  virtue  from  the  cotton, 
and  then  it  naturally  re-aflumes  its 
former  ftate  and  figure :  fo  the  point 
of  a  metal  rod  draws  off  the  lightning 
from  a  thunder-cloud,  by  which  the 
cloud  was  expanded,  and  the  metal  con- 
duds  the  lightning  filently  from  the 
cloud  dov^n  to  the  ground :  and  then 
the  cloud  being  diveftcd  of  its  repulfive 
lightning,  (brinks  into  a  lefs  fpace  by 
H  3  the 
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the  mutual  attraftion  of  its  particles 
which  the  lightning  had  left;  and  thus 
makes  the  diftance  greater  between  the 
cloud  and  building,  and  a  ftroke  there- 
fore,   lefs    likely   to    happen. This 

fhews,  that  a  long  metal  rod,  whofe 
lower  end  goes  down  into  the  ground, 
and  its  upper  end  terminates  in  a  fharp 
point,  at  fome  height  (fuppofe  five  or 
fix  feet)  above  the  top  of  the  higheft 
chimney  of  a  houfe,  will  draw  down 
the  lightning  from  a  thunder-cloud  over 
the  houfe,  gradually  and  filently,  into 
the  earth,  fo  as  not  to  let  the  lightning 
accumulate  in  the  cloud,  to  endanger 
the  houfe  by  breaking  thereon.  Or,  if 
fuch  a  cloud  comes  fuddenly  over  the 
houfe,  and  breaks,  the  rod  will  attradl 
all  the  lightning,  and  conduct  it  into 
the  ground,  where  it  will  harmlefsly 
difperfe  into  the  moift  earth;  and  the 
houfe  will  receive  no  damaee  from  it. 
r^ — —This  fafety-rod  may  be  bent  at  dif- 
ferent places,  to  fit  the  wall  and  tiling, 
gncj  may  bp  fixed  thereto  with  iron  fta- 
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pies,  which  v/ill  be  lb  far  from  en- 
dangering the  wall,  that  if  any  light- 
ning   were    in    it,     they  v/ould   draw   it 

out  to  the  rod. 1  need  not  tell  the 

public  how  much  the  world  is  indebted 
to  Divine  Providence  for  having  infpired 
Dr.  Franklin  with  this  invention; 
and  to  him  for  communicating  it.  Ex- 
perience has  fully  proved  its  utility,  and 
no  high  building  fhould  be  without  it, 
cfpecially  fuch  as  have  fteeples  or  fpires- 

Had  there  been  fuch  a  rod  to  St.  Bride's 
church,  it  would  have  been  preferved 
from  the  great  damage  it  lately  fuf- 
tained  by  thunder. And,  as  the  me- 
thod was  publicly  known  before  that 
church  was  ftruck,  future  ages  will  hardly 
believe  that  it  would  have  been  repaired 
aeain  and  left  without  fuch  a  fafco:uard, 
as   it  yet  continues  to  be, 

Thefe  rods  may  be  made  of  different 
pieces  of  metal,   fcrewed  into  one  ano- 
ther;   but    copper   is   better   than   iron, 
H  4  becaufe 
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bccaufe  it  will  not  contradt  rufl,  and 
decay  in  time,  as  iron  does.  Or  they 
inay  be  made  of  leaden  bars,  about  two 
inches  broad  and  half  an  inch  thick, 
nailed  together  at  the  joinings;  and  the 
top  part,  which  is  fharp-pointed,  may  be 
about  two  or  three  feet  long,  and  made 
of  copper. — Or,  where  there  are  leaden 
fpouts  on  the  fides  of  the  building,  the 
metal  needs  only  to  go  from  the  point 
to  any  of  thefe  fpouts,  and  a  rod  or  bar 
go  from  the  bottom  of  the  fpout  into 
the  ground.  So  that  the  whole  may 
be  done  at  a  very  fmall  expence,  The 
part  of  the  metal  that  goes  into  the 
ground  fhould  be  turned  away  from  the 
foundation  of  the  building,  and  termi- 
nate in  moift  earth. 

It  is  amazing  to  think  how  great  a  flaili 
of  lightning  may  be  accumulated  into  a 
fmall  wire,  and  conducted  thereby. — In 
confirmation  of  this,  I  (hall  here  take 
the  liberty  to  tranfcribe  an  account  from 
Dr.  Franklin's  book  of  Experiments 
3  and 
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and  Obfervations  on  Electricity'^  i   printed 
in  London,  A.  D.    1769. 

''    Being"   (fays  the  Do6tor)    *'  In  the 

■  ^  town  of  Newbury  in  New  England,  in 

**  November  laft  -f*,   I  was  fhewn  the  ef- 

**  fefb    of    lightning    on   their   church, 

*'  which  had  been  ftruck  a  few  months 

*'  before.      The    fteeple    was    a    fquare 

**  tower  of  wood,  reaching  feventy  feet 

**  pp    from    the    ground    to    the    place 

*'  where    the    bell    hung,    over   which 

*'  rofe  a  taper  fpire,  of  wood  likewife, 

*'  reaching   feventy  feet  higher,   to  the 

^*  vane  of  the  weather-cock.     Near  the 

"  bell    was    fixed    an    iron    hammer    to 

*'  ftrike  the  hours ;   and  from    the  tail 

**  of    the    hammer   a  Wire  went    down 

'^  through    a  fmall    gimlet-liole  in   the 

**  floor   that    the    bell   ftcod  upon,    and 

**  through   a  fecond  floor  in   like  man- 

^*  ner  ;     then    horizontally    under    and 

*  Pages  162,   163,    164. 

\  Meaning  November,  in  the  year  1754. 
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*'  near  the  plaiftered  cieling  of  that 
*'  fecond  floor,  till  it  came  near  the 
'*  plaiftered  wall ;  then  down  by  the 
"  fide  of  that  wall  to  a  clock,  which 
"  flood  about  twenty  feet  below  the 
'^  bell.  The  wire  was  not  bigger  than 
**  a  common  knitting  needle.  The  fpire 
'*  was  fplit  all  to  pieces  by  the  light- 
*'  ning,  and  the  parts  flung  in  all  di- 
'^  reftions  over  the  fquare  in  which 
"  the  church  flood,  fo  that  nothing  re- 
**  mained  above  the  bell. 

*'  The  lightning  pafTed  between  the 
*^  hammer  and  the  clock  in  the  above- 
"  mentioned  wire,  without  hurting  ei- 
**  ther  of  the  floors,  or  having  any 
**  efFed:  upon  them,  (except  making  the 
*^  gimlet-holes,  through  which  the  wire 
^^  pafl^ed,  a  little  bigger),  and  without 
"  hurting  the  plaiftered  wall,  or  any 
*'  of  the  building,  fo  far  as  the  above- 
**  faid  wire  and  the  pendulum  wire  of 
*'  the  clock  extended ;  which  latter  wire 
'*  was  about  the  thicknefs  of  a  goofe- 

quill, 
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"  quill.  From  the  end  of  the  pendu- 
'*  lum,  quite  down  to  the  ground,  the 
'*  building  was  exceedingly  rent  and 
"  damaged,  and  fome  ftones  in  the  foun- 
'^  dation-wall  torn  out  and  thrown  to 
'*  the  diftance  of  twenty  or  thirty  feet, 
"  No  part  of  the  aforefaid  long  fmall 
'*  wire,  between  the  clock  and  the  ham- 
*'  mcr,  could  be  found,  except  about  two 
^'  inches  that  hung  to  the  tail  of  the 
*'  hammer,  and  about  as  much  that  wa9 
**  fattened  to  the  clock;  the  reft  being 
*^  exploded,  and  its  particles  diffipated 
*'  in  fmoke  and  air,  as  gun-powder  is 
*'  by  common  fire;  and  had  only  left 
^*  a  black  fmutty  track  on  the  plaifter- 
^^  ing  three  or  four  inches  broad,  darkeft 
in  the  middle,  and  fainteft  about  the 
edges,  all  along  the  cieling  under 
which  it  paffed,  and  down  the  wall, 
Thcfe  were  the  effects  and  appear- 
ances on  v/hich  I  would   only  make 


<c 
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"  I.  That  lightning,  in  its  paffage 
**  through  a  building,  will  leave  wood, 
**  to  pafs  as  far  as  it  can  in  metal, 
"  and    not   enter    the    wood   again    till 

"  the    condudlor   of   metal    ceafes. 

"  And  the  fame  I  have  obferved  in 
"  other  inftances,  as  to  walls  of  bricks 
**  or  ftone. 

"  2.  The  quantity  of  lightning  that 
"  paffed  through  this  fteeple  muft  have 
*'  been  very  great  by  its  effedis  on  the 
"  lofty  fpire  above  the  bell,  and  on  the 
"  fquare  tower  all  below  the  end  of  the 
^^  clock  pendulum. 

"  3.  Great  as  this  quantity  was,  it 
**  was  condudled  by  a  fmall  wire  and  a 
**  clock  pendulum,  without  the  leaft 
*^  damage  to  the  building  fo  far  as  they 
**  extended. 

"  4.  The  pendulum  rod,  being  of  a 
^^  fufficient    thicknefs,     condudted    the 

*'  lightning 
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*^  lightning  without  damage  to  itfelf; 
*'  but  the  fmall  wire  was  utterly  de- 
''  flroyed. 

"  5.  Though  the  fmall  wire  was  it- 
'^  felf  deftroyed,  yet  it  had  conducted 
*'  the  lightning  with  fafety  to  the 
**  building. 

"  6.  And  from  the  whole,  it  feems 
**  probable,  that  if  even  fuch  a  fmall 
*^  wire  had  been  extended  from  the 
"  fpindle  of  the  vane  to  the  earth  be- 
*^  fore  the  ftorm,  no  damage  would 
**  have  been  done  to  the  fteeple  by  that 
**  ftroke  of  lightning,  though  the  wire 
"  itfelf  had  been  deftroyed."— —So  far 
Dr.  Frankli  n. 


EXPE- 
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EXPERIMENT     XXXVL 

The   THUNDER-HOUSE. 

77.  This  is  the  grand  eledrical  ex- 
periment.  It  confirms   the    truth    of 

Dr.  Franklin's  method  of  preferv- 
ing  houfeS'  from  damage   by  lightning.. 

And     as     any    other    experiment 

would  make  but  a  poor  figure  if  fhewn 
after  it,  we  have  referved  it  for  the 
laft. 

The  whole  of  this  part  of  the  ap- 
paratus (Fig.  5.  of  Plate  I.)  being  put 
together  as  reprefented  by  the  iigure, 
and  as  defcribed  in  the  26th  paragraph 
of  the  3d  Seftion,  with  the  diagonal 
wire  a  N  c  of  the  fquare  piece  of  wood 
abed  lying  in  the  pofition  as  fliewn  in 
the  figure,  and  the  jar  M  fet  to  the 
prime  conductor  i    charge  the  jar,   and 

con-* 
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continue  turning  the  globe  by  the  winch 
till  the  jar  difcharges  itfelf  with  a  flafh. 
While  the  jar  is  charging,  the  fea- 
thers H  being  eledrified,  they  repel 
each  other,  and  expand  like  a  thunder- 
cloud; but  the  inftant  when  the  jar 
difcharges  itfelf,  they  flirink  and  come 
together,  and  the  fquare  piece  abed 
is  driven  out  by  the  flafh  of  eleftric 
lightning  to  a  good  diftance  from  the 
gable-board  A, 

The  jar  difcharges  itfelf  along  the 
metal  chain  K  T*  and  the  crooked  wire 
E  w  F ',  the  fire  fnaps  from  the  ball  F 
to  the  ball  G,  and  thence  runs  down 
the  wire  g  d  to  d ;  where  finding  no 
f^arther  metal  conduftor  to  carry  it  on- 
ward, it  fpends  its  whole  force  on  the 
fquare  piece  abed,   and   drives   it   out 

of  the  hole  in   the  board  A, This 

fhews  how  dangerous  weather-cocks  are 
on  the  tops  of  buildings.  For,  when 
the  thunder  breaks  upon  them,  the 
lightning  is  colleded  into  the  iron 
3  ipindle 
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fpindle  of  the  weather-cock,  runs  dowrl 
to  the  lower  end  thereof,  and  finding 
no  farther  metal  conductor,  it  fpreads 
about,  and  fpends  its  whole  force  on 
that  part  of  the  building.  If  there  be 
iron  clamps  in  the  ftones,  near  the  foot 
of  the  fpindle,  and  near  to  each  other, 
and  thefe  clamps  be  not  connefted  by 
wires,  the  lightning  fplits  the  build- 
ing from  clamp  to  clamp ;  as  was  the 
cafe  of  St.  Bride's  church  fleeple. 

Put  the  fquare  piece  of  wood  abed 
into  its  place  again,  fo  as  the  diagonal 
wire  aN c  may  be  in  the  pofition  dN b\ 
and  then  its  ends  a  and  c  will  touch 
the  ends  d  and  b  of  the  two  wires  g  d 
and    b   h,     and     the     metal     conduftor 

GgdNbhik   will    be   complete. 

This  done,  turn  the  winch  to  charge 
the  jar  again ;  and  continue  turning 
till  it  difcharges  itfelf  as  before  :  and 
all  the  eledtric  fire  that  it  contained 
will  go  off  with  a  flafli,  through  the 
whole  metal  courfe  K  I  w  F,  from  F  to 
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G,  and  thence  through  g  d  N  b  h  i  k  to 
the  coating  of  the  jar,  (which  fiery 
courfe  may  be  feen  in  a  darkened 
room) ;  and  the  fquare  board  abed 
will  remain  in  its  place,  without  being 
moved  in  the  leafl,  even  if  it  lies  ever 
fo  eafy  in  the  hole.  Which  manifeftly 
ihews,  that  complete  metal  conductors 
will  preferve  houfes  from  damage  by 
lightning. 

Take  off  the  ball  G,  that  the  fharp 
end  of  the  wire  within  it  may  point 
toward  the  ball  F.  Then  charge  the 
jar,  and  you  will  hardly  be  able  to 
make  it  difcharge  itfelfj  nor  will  the 
feathers  H  expand  any  thing  like  what 
they  did  before.  For  the  fharp  point 
draws  off  the  eledtric  fire  gradually 
from  F 'y  arid,  in  a  darkened  room,  it 
will  be  it^xv  like  a  quiefcent  durable 
fpark  on  the  point  of  the  wire.  Which 
lliews,  that  if  a  thunder-cloud  be  over 
a  houfe,  where  there  is  a  complete 
metal  condudlor,  the  point  will  gra- 
I  dually 
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dually  draw  Cown  the  lightning  from 
the  eloud,  ai^J  fo  prevent  its  accumulat- 
ing therein^,  in  any  fufficient  quantity 
to  break. 

The  glafs  tube  C  D  infulates  the 
W'ir^  D  F.  w  F,  and  prevents  the  elec- 
tric fire,  difcharged  from  the  jar,  from 
running  down  to  the  table  in  the  di- 
rection E  D  C  ',  fo  that  it  can  take  no 
other  courfe  than  what  is  (hewn  in  the 
experiment. 


SEC 
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SECTION    VL 

Medical  EleBricity, 

78.  A  girl,  about  feven  years  of  age^ 
belonging  to  the  Foundling-hofpital, 
was  feized  with  a  rigidity  of  all  the 
mufcles  of  her  body,  fo  as  to  be  felt 
more  like  thofe  of  a  dead  corpfe  than 
of  a  living  perfon ;  her  jaws  were 
quite  locked  up,  and  {he  was  very 
much  emaciated.  After  having  conti- 
nued in  this  dreadful  condition  for  ^ 
month,  and  all  the  ufual  medicines 
had  failed.  Dr.  Watfon  ordered  her 
to  be  eleftrified,  which  was  begun 
about  the  middle  of  November,  1762; 
and  continued,  by  intervals,  till  the 
end  of  January  following,  when  every 
mufcle  in  her  body  was  perfeftly  flex- 
ible and  fubfervient  ^o  her  will;  fo 
that    fhe  could   ftand,   walk,    and   run, 

like   other   children     of   her   age.- 1 

happened   to    be   at   the    Royal   Society 
I  2  when 
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when  the  whole  account  was  read 
there,  on  the  loth  of  February  1763: 
and  it  was  afterwards  publifhed  in  the 
53**  volume  of  the  Philofophical  Tranf- 
adions. 

79.  Mr.  Jallabert,  ProfelTor  of 
Mathematics  at  Geneva,  mentions  the 
cure  of  a  palfy  that  he  had  performed 
on  the  arm  of  a  lockfmith,  which  had 
continued  fifteen  years;  and  was  occa- 
fioned  by  the  blow  of  a  hammer. 
The  method  was  by  taking  fparks 
frequently  from  the  paralytic  arm,  and 
fometimes  fending  the  eledric  fhock 
through  it  *. 

80.  Mr.  Wilfon,  by  eledricity,  cu- 
red a  woman  of  a  deafnefs  which  had 
continued  feventeen  years.  But  he 
owns  that  he  had  tried  the  fame  expe- 
riment on  fix  other  deaf  perfons  without 
any  fuccefs  -f*. 

*  Hiftoire,  pt.  3.  p  36. 

f  Wilfon's  Treatife  on  Eledricity,  p.  207. 

8i-  Mr. 
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81.  Mr.  Lovet,  lay-clerk  of  the  ca- 
thedral church  at  Worcefter  -f,  fays, 
that  eleftricity  is  almoft  a  fpecific  in 
all  cafes  of  violent  pains,  of  however 
long  continuance,  in  any  part  of  the 
body;  as  in  obftinate  head-achs,  the 
tooth-ach,     fciatica,    and    diforders    re- 

fembling    the     gout. As     it    would 

be  unfair  in  me  to  tranfcribe  too  much 
of  his  Effay,  I  (hall  refer  the  reader  to 
the  work  itfelf;  which  appears  to  be 
written  with  candour. 

82.  The  Reverend  Mr.  Wefley  has 
followed  Mr.  Lovet's  method,  and  often 

quotes  him. He    fays   he  has    fcarce 

known  an  inftance  in  which  eledlrical 
iliocks  over  all  the  body  have  failed  to 
cure  a  quotidian  or  tertian  ague  *.  He 
mentions  a  cafe  of  blindnefs  cured  by  it, 
and  even  of  its  having  given  hearing  to 
a  man  who  was  born  deaf.  He  further 
fays,   it  has  cured  bruifes,  running  fores, 

f  Lovet's  Efiay. 

*  Wefley's  Dcfideratum. 

I  3  a  palfy 
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a  palfy  in  the  tongue,  and  has  brought 
away  gravel  from  the-  kidnies.  la  deep 
hyfterical  cafes,  headvifes  that  the  pa- 
tients be  limply  eledtrified,  fitting  on 
cakes  of  rofin,  at  Jeaft  half  an.  hour 
morning  and  evening:'  then  begin  to 
take  fmall  fparks  from  them,  and  after- 
wards give  them  {hocks,  more  or  lefs 
llrong,  as  their  cafes  require ;!  always 
beginning  with  gentle  fhiocks^vr- — ^^This 
method  feems  very  rational :  and  the  Re- 
verend Dr.  Priestley  very  juftlyob-^ 
ferves,  that  as  electricity  has  done  fo 
much  good  in  the  hands'  of  thofe  v^^ho 
are  hot  phyficians,'  and  cohfe^u'e'iltly 
cannot  be  fuppbfed  always  to  diKlihguifh 
between  cafes  where  it  might  be  'advan- 
tageoufly  applied,  and  where  it  might 
not;  'tis  pity  but.  that  it  were  in  the 
hands  of  able  phyficians  ^. 

83.  Dr.  Antonius  de  Kaen,  in  his 
Ratio  Medendi  (quoted  by  Dr.  Priest- 

*  Prieftley's  Hiftory  of  Eleclricity,  p.  419.    and 
422. 

ley) 
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LEY  •f')  one  of  the  moft  eminent  phy- 
licians  of  the  prefent  age,  fays,  thr.t  a 
paralyfis  and  tremblings  of  tjis  limbs, 
from  whatever  caufe  it  arofe,  never 
failed  of  being  relieved  by  eleclricity; 
and  he  relates  one  infcance  of  a  parti- 
cular cafe  of  this  nature,  where  a  per- 
fon  was  cured  after  having  received  teii 
fhocks.  And  he  affures  us,  that  it 
has  never  failed  to  cure  the  St.  Vitus's 
dance;  but  it  entirely  failed  in  its  ap- 
plication   to  a   gutta   ferena,   and    to    a 

llrumous  neck. He  fays,  that  it  ought 

not  to  be  adminifiered  to  women  with 
child :  and  Veratti  advifes,  that  it  be  by 
all  means  avoided  in  the  venereal 
difeafe. 

For  my  own  part,  being  but  a  young 
eled:rician,  I  can  have  very  little  to  fay 
with  refped:  to  the  medical  part.  But, 
as  far  as  I  have  had  experience,  I  Iliall 
here  relate  the  fads. 

t  Ibid. 

I  4  84.  A 
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84.  A  woman,  who  complained  much 
of  a  pain  in   her   ftomach,    came   to  be 

eledlrified. rl  gave  her  only  one  fliock 

acrofs  the  ftomach,  and  the  pain  imme- 
diately left  her.  But,  on  the  next  day, 
ihe  came  and  told  me,  I  had  driven  the 
pain  from  her  ftomach  into  one  of 
her  teeth,  fo  that  fhe  was  almoft  mad  by 

the    tooth-ach. I  then   gave  her  a 

ftrong  fhock  through  her  tooth  and  gum 
(as  defcribed  in  the  19th  experiment), 
on  which  the  tooth-ach  diredtly  left 
her.  I  faw  her  about  a  week  afterward, 
and  fhe  told  me  that  fhe  was  quite  well, 
and  had  no  return  of  her  late  caufe  of 
complaint.- 1  have  tried  the  like  expe- 
riment on  many  others  fince,  who  were 
afflidled  with  the  tooth-ach,  and  it  failed 
only  with  three;  in  one  of  whom  I  ob- 
ferved  the  tooth  was  much  fpoiled  and 
decayed. 

85.    A     poor     woman     brought    her 

daughter    (who    was    about    eight  years 

of  age)   to  be  eledrified  for   the   rheu-c 

3  matifm^ 
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matifm,  which  (as  the  woman  fald) 
had  fettled  upon  the  child's  left  knee, 
and  fo  far  taken  away  all  the  ufe  of 
her   left    leg  that    fhe   had  heen   quite 

lame  for  a  month. 1    drew    feveral 

fparks  from  the  knee,  which  the  child 
told  me  at  iirft  fhe  did  not  feel;  but 
then   flie  began  to    feel  them  more  and 

more    acute. I  defired  her   mother 

to    bring    her  on  the  next   day,  which 

accordingly   (lie   did. 1    drew  fparks 

from  the  knee  for  about  a  quarter  of 
an  hour,  and  from  two  or  three  inches 
both  above  and  below  it,  till  the  flcin 
became  red  and  full  of  pimples ;  when 
the  child  told  me  (he  felt  it  very 
warm,  and  could  no  longer  endure  the 
pain  that  the  fparks  gave.  I  then  fent 
a  gentle  fliock  through  her  knee,  after 
that  a  fomewhat  greater  one,  and  laftly 
a  pretty  ftrong  one,  which  made  the 
child  cry.  I  gave  her  twopence  for 
her  good  courage,  and  fhe  told  me  I 
had  now  made  her  quite  a  gentlewo- 
man,   and    that     fhe    would    never    cry 

put 
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out   again    when    fhe    was    brought    to 

be.  eledlrified. On  the  next  dav,   the 

woman  came  alone,  and  told  me  ilie 
had  been  very  agreeably  furprifed ; 
for  her  daughter  came  down  flairs  * 
to  breakfaft,  without  any  help;  but 
had  got  a  fad;  pain  in  her  ftomach, 
which  muft  have  been  the  rheumatifm 
driven  into  it  from  her  knee.  I  defir- 
ed  her  to.  bring  the  child  diredly; 
which  fhe. did,  and  I  fent  a  tolerably 
ftrong  fliock  through  the  child's  fto- 
mach ;  on  which  the  pain  ceafed,  and  I 
heard  nothing  afterward  of  any  return. 

86.  A  man,  whofe  left  fhoulder  had 
been  diflocated  by  a  fall  from  his 
horfe,  and  his  arm  very  much  bruifed 
all  from  the  fhoulder  to  the  elbow; 
came   about   a   year   after  to   be  eleftri- 

iied. He   told     me     that    a    furgeon 

had  replaced  the  bone  very  well,  (as 
indeed     it     appeared    to    be;)    but    the 

*  The  woman  lodged  in  a  garret,  but  drefled 
her  vidluals  in  the  kitchen. 

-7  mufcles 
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muicles  had  been  fo  much,  bruifed, 
that  he  had  never  fince  been  able  to 
move  his  left  hand  a  foot  from  his 
fide,     v^ithout     the    affiftance     of     the 

right.- 1   told  him,     there    was    but 

very  little  reafon  to  hope  for  any  cure 
by  eleftricity;  however,  I  would  try; 
and  fo  gave  him  three  fhocks  from  the 
flioulder  to  the  elbow,  at  the  lafl  of 
which,  he  held  his  arm  out,  almoft 
halfway  into  a  hori-zontal  pofition.  I 
delired  him  to  come  again  the  next 
day,  which  he  did,  and  I  gave  him  a 
couple  of  ftrong  fhocks:  then  he  held 
his  arm  diredly  right  out;  and  with- 
out the  affiftance  of  his  right  hand, 
he  unbuttoned  and  buttoned  the  col- 
lar of  his  fhirt  with  the  left.  Whether 
the  ufe  of  his  arm  continued  or  not, 
I  cannot  tell;  for  he  went  away,  and  I 
never  faw  him  nor  heard  of  him 
again. 

87.  A  woman,  who  had  a  hard  fvvell- 
ing   in   her  left  cheek,  which  flie    told 

me 
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me  had  come   on  in    a  very  few   days, 

came  to  be  eledrified. 1   had  hopes 

of  fuccefs,  as  the  complaint  was  of  fo 
fhort  ftanding.  I  firft  drew  many 
fparks  from  the  cheek,  and  then  fent 
a  couple  of  gentle  {hocks  through  it ; 
defiring  her  to  keep  it  warm  afterward 
by  covering  it  well  with  a  double  flan- 
nel cloth.  She  came  again  on  the  next 
dayj  I  found  the  fwelling  was  then 
much  lefs,  and  foft,  I  drew  off  many 
fparks  again,  and  gave  three  fhocks, 
the  laft  of  which  was  pretty  flrong. 
She  put  on  the  flannel,  went  away, 
and  returned  the  next  day ;  when  I 
found  the  fwelling  was  fo  nearly  gone, 
that  I  thought  it  needlefs  to  repeat  the 
operation. 

88.  I  was  once,  atBriftol,  feized  with 
a  fore  throat,  fo  that  I  could  not  fwal- 
low  any  thing.  Mr.  Adlam,  of  that 
city,  who  is  a  fine  eleftrician,  came 
and  drew  many  eleflric  fparks  from 
my   throat,  and  in  about  half  an  hour 

after. 
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after,  he  did  the  fame  again.  He  ftaid 
with  me  about  an  hour  longer,  and  be- 
fore he  went  away,  I  could  both  eat  and 
drink  without  pain ;  and  had  no  return 

of    that    diforder. I    have   relieved 

feveral  perfons  in  fuch  cafes,  but  ne- 
ver in  fo  fhort  a  time  as  Mr.  Adlam 
cured  me. 

89.  A  young  man,  who  had  well- 
nigh  loft  his  hearing,  fo  that  thofe 
who  fpoke  to  him  were  obliged  to 
fpeak  very  loud,  came  twice  to  be 
eledlrilied.  I  only  drew  fparks  from 
his  ears,  and  at  the  fecond  time  he 
heard  very  well,   and  continued  to  do  fo 

afterward. But,   fince  that    time,  I 

have  tried  the  experiment  on  three  per- 
fons,  without  the  leaft  fuccefs;  altho', 
after  finding  no  good  from  the  fparks, 
I  fent  gentle  ihocks  through  each  ear 
alternately,  to  the  oppofite  fide  of  the 
throat. 

90.  In 
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90.  In  rheumatrc  cafes,  I  have  gene- 
rally found  eleflrricity  fuccefsful;  only 
by  continuing  to  take  fparks  from  the 
pained  places,  till  the  fkin  has  been 
red  ami  pimpled,  and  the  patient  felt 
a  glowing  warmth  where  the  fparks 
were  drawn  off.  An-d  I  have  found 
the  fame  method  eificacious  in  old 
fprains. 

91.  I  was  once  deceived  by  a  man 
who'  had  the  venereal  diftemper,  (as  I 
afterward  found  out)  who  came  feve- 
ral  times  to  be  electrified,  as  he  faid, 
for  the  rheumatifm ;  but,  on  finding 
him  grow  worfe  and  worfe,  I  fufped:- 
ed  the  caufe,  and  queftioned  him.  He 
ftrongly  denied  the  fad,  even  though 
I  told  him  that  if  he  had  tha:  com- 
plaint, eledrifying  would,  not  only 
hurt  him  greatly,  but  might  even  kill 
him  :  and  fo  I  fent  him  away,  telling 
him  that  he  needed  not  come  any  more. 

He  then  thought  proper   to  apply 

to    a    furgeon,    who   cured    him,    and 

told 
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told     me    afterward    what  his  real   cafe 
was. 

92.  I  have  never  tried  eleftricity  in 
paralytic  cafes,  nor  in  the  gout.  In 
the  laft  of  thefe,  I  never  intend  to  try 
it,  until  I  find  that  others  have  done  it 
with  fuccefs. 

93.  The  ingenious  Mr.  William  Swift, 
a  turner  at  Greenwich  (who  makes 
good  electrical  machines),  has  lately 
cured  Mrs.  Allmey,  a  baker's  wife  in 
that  town,  of  a  hemiplegia  or  dead 
palfy  in  one  fide,  in  which  fhe  was  fo 
far  gone,  that  boiling  water  might  have 
been  applied  from  her  hand  to  her 
flioulder,  and  from  her  fhoulder  to  her 
foot,  on  that  fide,  without  being  felt 
by  her.  Dr.  Green,  who  attended  her, 
ordered  Mr.  Swift  to  eleftrify  her,  which 
he  accordingly  did,  fometimes  drawing 
fparks  for  a  whole  hour  together,  and 
fometimes  for  two  hours,  all  over  where 
the  palfy  was  5  and  then  giving  fhocks. 

Her 
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Her  feeling  is  now  quite  reftored,  fhe 
walks  very  well,  and  I  faw  her  name^ 
which    was  well  wrote  by  the  hand  of 

which  {he  had  quite  loft  the  ufe.- As 

this  is  a  very  remarkable  cafe,  I  {hall 
fet  down  the  different  times  of  eleftrify- 
ing,  and  the  number  of  {hocks  given 
each  time,  from  the  account  fent  me 
by  Mr.  Swift,  with  whom  I  am  very 
well  acquainted.  He  firft  gave  ftrong 
{hocks  till  {he  began  to  feel  them,  and 
then  moderate  ones. 


Times 
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Times  of  eledlrifylng.  Sh<Jcks. 


5ept.  3, 

1769, 

for  I  hour 

4 

5 

I 

6 

7 

2  hours 

12 

8 

2 

12 

9 

I J hour 

12 

11 

2  hours 

9 

12 

2 

12 

13 

2 

12 

16 

2 

9 

19 

if hour 

6 

23 

a 

8 

24 

2  hours 

7 

oa.  3 

I f hour 

6 

4 

If 

6 

6 

2  hours 

5 

9 

2 

7 

16 

2 

4 

18 

2 

4 

In  all,   1 8  times.      3ifhrs.    i4i{hocks. 
K  94.  I 
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94.  I  lately  (by  defire)  tried  eledri- 
city  for  a  lady  who  had  a  flifFnefs  in 
the  principal  mufcle  on  one  fide  of  her 
neck,  and  a  fmall  hard  fwelling  thereon, 
not  fo  big  as  a  hazel-nut.  Her  head 
was  turned  toward  one  fide,  and  (he  could 
not  without  pain  turn  it  toward  the 
other.  I  continued  to  draw  fparks  from 
her  neck,  a  quarter  of  an  hour  each 
day,  for  a  week :  but  fhe  did  not  re^ 
ceive   the   leaft  benefit  thereby. 

95.  I  have  often  drawn  fparks  from 
chilblains,  and  always  found  they  were 
cured  thereby. 

96.  One  time  my  wife  happened  to 
fcald  her  wrift  by  boiling  water.  I  fet 
her  upon  the  glafs-footed  fl:ool  diredily, 
and  took  fparks  from  the  wrift.  In 
a  (hort  time  I  found  the  redncfs  of  the 
{kin  (occafioned  by  the  fcald)  begin  to 
difappear,  and  (he  felt  immediate  relief. 
A  Jinen  bandage   wa3    then    put   round 

7  her 
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her  wrift,  and  in  a  few  hours  after,  I 
repeated  the  operation,  which  entirely 
cured  her,  and  there  was  not  the  leaft 
blifter  on  the  fkin,  nor  any  difference 
in  its  colour  from  what  it  had  before 
the  accident.  If  it  had  not  been  taken 
immediately,  and  before  a  blifter  had  rifen, 
perhaps  cledrifying  would  have  been  of 
little  or  no  fervice. 

97.  In  cafes  where  fliocks  are  given, 
I  fhould  always  think  it  advifable  to 
begin  with  gentle  ones;  and,  if  the  dif- 
order   will    not  yield   to   thefe,   increafe 

them  gradually. The  fliocks  may  be 

made  as  fmall  as  the  operator  pleafes ; 
for,  if  he  charges  the  jar  but  a  very 
little,  they  will  be  little  accordingly. 


FINIS. 


K  z 


The  Binder  is  defired  to  put  the  Plates 
at  the  End. 


CATALOGUE 


O  F     T  H  E 


APPARATUS 


On  which  Mr.  Ferguson  reads  his 
Courfe  of  twelve  LeBureSy  on  Mecha- 
nics,  Hydrojiaticsy  Hydraulics^  Pneuma^ 
ticsy  EleBricityy  and  AJlronomy, 

[The  Numbers  relate  to  the  Le6lures  read  on 
the  Machinery  to  which  they  are  prefixed.] 


1. 


SIMPLE  machines  for  demonftrating  the 
powers  of  the  lever,  the  wheel  and  axle^ 
the  pullies,  the  inclined  plane,  the  wedge,  and 
the  fcrew. 

A  compound  engine^    in   which   all   thefc 

fimpk  machines  work  together* 

K  3  A  work- 
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A  working  model  of  the  great  crane  at 
Brijlol^  which  is  reckoned  to  be  thfe  beft  crane 
in  Europe. 

A  working  model  of  a  different  crane  that 
has  powers  adapted  for  raifing  different  weights  j 
invented  by  Mr.  Fergufon. 

A  pyrometer,  that  makes  the  expanfion  of 
metals  by  heat  vifible  to  the  ninety  thoufandth 
part  of  an  inch,  fo  as  to  be  feen  by  the  bare  eye 
at  two  feet  diftance  from  the  machine. 


11. 


Simple  machines  for  fhewing  the  center  of 
gravity  of  bodies,  and  how  far  a  tower  may 
incline  without  falling. 

A  double  cone,  that  feems  to  roll  up-hill  of 
itfelf  while  it  is  adtually  defcending. 

A  machine  made  in  the  figure  of  a  human 
creature,  that. tumbles  backward  by  coatinually 
overfetting  the  center  of  gravity. 

Models  of  wheel-carriages,  Ibme  with  broad 
wheels,  others  with  narrow;  fome  with  large 
wheels  and  others  with  fmall  3  for  proving  ex- 
perimentally 
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perimentally  which  fort  is  bed,  and  what  is 
the  belt  way  of  loading  waggons. 

A  machine  for  fhewing  what  degree  of  power 
is  fufficient  to  draw  a  cart  or  waggon  up-hill, 
when  the  quantity  of  weight  to  be  drawn  up, 
and  the  angle  of  the  hill's  height,  are  known. 

A  machine  for  diminifhing  fri<ftion ;  and 
fhewing  that  fri*5lion  depends  not  on  the  quan- 
tity of  furface  that  rubs  or  rolls,  but  on  the 
weisfht  of  the  machine  and  its  load. 

A  model  of  a  curious  filk-reel,  invented  by 
Mr.  V^rrier  near  Wringion  in  Somerfetiliire. 

A  large  working  model  of  a  water-mill  for 
fawing  timber. 

A  model  of  a  hand-mill  for  grinding  corn. 

A  model  of  a  water-mill  for  winnowing  and 
grinding  corn,  drawing  up  the  facks,  and  boult- 
ing  the  flour. 

A  model  of  the  engine  by  which  the  piles 
were  driven  for  a  foundation  to  the  piers  of 

A  ma- 
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A  machine  for  demonftrating  that  the  power* 
of  the  wind,  on  windmill  fail?,  is  as  the  fquare 
of  the  velocity  of  the  wind. 


IIL  ^ 


Machines  for  lliewing  that  fluids  weigh  as 
much  in  their  own  elements  as  they  do  in  air : 

that  fluids  prefs  equally  in  all  manner  of 

directions : that  their  prefl^jres  are  in  pro- 
portion to  their  perpendicular  heights,  without 

any  refpedb  to  their  quantities: that  on 

equal  bottoms,  their  preflfures  are  as  their  per- 
pendicular heights,  be  their  quantities  ever  fo 

great  or  ever  fo  fmall: that  an  ounce  of 

water   in    a  fmall  glafs-tube    will   raife    and 
fupport  fixteen  pound  weight,   or  any  other 

afTigned  quantity  of  v/eight : that  folid  lead 

may  be  made  to  fwim  in  water,  and  light  wood 

to  flnk  therein : for  demonftrating  the  hy- 

droftatical  paradox: for  proving  that  the 

quantity  of  water  difplaced  by  a  fhip  is  equal 

to  the  whole  weight  of  the  Ihip  and  cargo : 

the  working  of  fyphons  : the   Tantalus'^ 

cup: the  caufe  and  phenomena  of  ebbing 

and  flowing  wells,   and   of  intermitting  and 
reciprocating  fprings. 

IV.  Ma- 
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IV. 

Machines  for  fhewing  that  when  folld  bodies 
are  immerfed  and  fufpended  in  fluids,  the  folid 
lofes  as  much  of  its  weight  as  its  bulk  of  the 
fluid  weighs ;  and  that  the  weight  lofl:  by  the 
folid  is  imparted  to  the  fluid. 

A  hydroftatic  balance,  for  fliewing  the  fpe- 
cific  gravities  of  bodies,  and  detecfting  coun- 
terfeit gold. 

A  working  model  of  Archi  medes's  fpiral 
pump. 

Working  models  of  fucking,  lifting,  and 
forcing  pumps. 

A  working  model  of  a  quadruple  pump- 
mill,  for  raifing  water  by  means  of  water 
turning  a  wheel. 

A  working  model  of  the  Hungarian  engine 
for  raifing  water  from  mines. 

A  working  model  of  Mr.  Blakey\  fire  engine. 

A  working  model  of  the  Perfian  wheel  for 
raifing  water. 

A  model 
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A  model  of  the  great  engine  at  London- 
bridge  for  raifing  water  to  fupply  the  city, 

V.  and  VI. 

An  air-pump,  with  a  very  large  apparatus, 
for  experiments  fhewing  the  weight  and  fpring 
of  the  air. 


VII. 


An  ele(5lrical  machine,  with  fuch  an  appa- 
ratus to  it  as  is  defcribed  in  this  treatife. 

VIII. 

A  whirling  table,  for  explaining  and  dc- 
monftrating  the  laws  by  which  the  planets 
move,  and  are  retained  in  their  orbits :  that  the 
fun  and  all  the  planets  move  round  the  com- 
mon center  of  gravity  of  the  Solar  System  : 
that  the  earth  and  moon  go  round  the  center  of 
gravity  between  them,  once^very  month:  that 
the  earth  goes  round  the  fun,  in  common  with 
the  reft  of  the  planets,  and  turns  round  its 
own  axis :  that  the  power  of  gravity  diminifhes 
in  proportion  as  the  fquare  of  the  diftance 
from  the  attrafting  body  increafes :  that  a 
double  velocity  in  any  orbit,  would  require  a 

quadruple 
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quadruple  power  of  gravity  to  retain  the  body 
in  that  orbit :  that  the  fquarcs  of  the  times 
in  which  all  the  planets  go  round  the  fun  are 
in  proportion  to  the  cubes  of  the  diftances 
from  the  fun.  A  plain  experimental  demon- 
ftration  of  the  dodrine  of  the  tides  j  and  the 
caufe  of  their  rifing  equally  high,  at  the  fame 
ttime,  on  oppofite  fides  of  the  earth, 

IX,  X,  XI,  and  XII. 

A  machine  for  fhewing  the  motions  of  the 
comets. 

An  Orrery,  Ihewing  the  diurnal  and  an- 
nual motions  of  the  Planets  ;  the  apparent 
flations,  dire6t  and  retrograde  motions  of  Mer- 
cury and  Venus,  as  feen  from  the  earth :  the 
different  lengths  of  days  and  nights,  and  all 
the  vicifiitudes  of  feafons,  arifing  from  the 
earth's  diurnal  and  annual  motions :  the  mo- 
tions and  various  phafes  of  the  moon  :  the 
harvefl  moon :  the  tides :  the  caufes,  times, 
returns,  and  phenomena,  of  all  the  eclipfes  of 
the  fun  and  moon:  the  eclipfes  of  Jupiter*s 
fatellites,   and   phenomena   of  Saturn's  ring. 


In 
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In  Lx)ndon,  any  niinnber  of  perfons,  not  lefs 
than  thirty,  who  will  fubfcribe  one  guinea 
eachj  may  have  a  courfe  of  twelve  lectures  read 
on  the  above-mentioned  apparatus,  provided 
they  agree  to  have  at  leaft  three  le6tures  a 
week :  in  which  they  may  appoint  the  days 
and  hours  that  are  mod  convenient  for  them- 
felves :  Sundays  excepted. 

Within  ten  miles  of  London,  any  number  of 
perfons,  not  lefs  than  forty,  may  have  a  courfe  j 
each  fubfcriber  paying  a  guinea,  and  agreeing 
to  have  fix  lectures  a  week.     And 

Within  an  hundred  miles  of  London,  any 
number  of  fubfcribers,  not  lefs  than  eighty, 
may  have  a  courfe,  each  paying  as  above,  and 
agreeing  to  have  fix  leisures  a  week. — Greater 
diftances  require  a  greater  number  of  fub- 
fcribers. 
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